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ABSTRACT
Do p e o p le  u n d e r s ta n d  g e n e ra l  i n f o r m a t i o n  in  a way t h a t ’ s d i f f e r e n t  
f r o m  t h e  way in  w h ich  t h e y  u n d e r s ta n d  s p e c i f i c  i n f o r m a t i o n ?  Do t h e y  
p r o c e s s  such i n f o r m a t i o n  d i f f e r e n t i a l l y  f o r  words and p i c t u r e s ?  F i n a l l y  
i s  g e n e r a l  and s p e c i f i c  i n f o r m a t i o n  use r e l a t e d  t o  v e r b a !  a b i l i t y ?
A s tu d y  was d e s ig n e d  t o  t r y  t o  answer t h e s e  q u e s t i o n s .  i t  was 
d i v i d e d  i n t o  two  p a r t s .  In t h e  f i r s t ,  d e s c r i p t i v e  words o f  common 
o b j e c t s  were ranked  by s u b j e c t s  f r o m  most  g e n e r a l  t o  most  s p e c i f i c  
v i s - a - v i s  t h e  o b j e c t s  w i t h  w h ich  t h e y  were p a i r e d .  In t h e  second p a r t ,  
s u b j e c t s  were r e q u i r e d  t o  compare such g e n e r a l  and s p e c i f i c  d e s c r i p t o r s  
w i t h  o b j e c t s ,  p r e s e n t e d  in b o th  word and p i c t u r e  f o r m ,  i n  a r e a c t i o n ­
t i m e  t a s k .  P e r fo rm a n c e  in  t h e  e x p e r i m e n t a l  t a s k  was t h e n  c o r r e l a t e d  
w i t h  p e r fo rm a n c e  on t h e  v e r b a l  p o r t i o n  o f  t h e  S c h o l a s t i c  A p t i t u d e  T e s t .
I t  was h y p o t h e s i z e d  t h a t :  ( I )  c o m p a r in g  g e n e r a l  d e s c r i p t o r s  t o  
t h e i r  o b j e c t s  w o u ld  t a k e  l o n g e r  t h a n  c o m p a r in g  s p e c i f i c  d e s c r i p t o r s  
t o  t h e i r  o b j e c t s ;  (2 )  c o m p a r in g  d e s c r i p t o r s  t o  o b j e c t  words w o u ld  t a k e  
l o n g e r  t h a n  c o m p a r ing  d e s c r i p t o r s  t o  o b j e c t  p i c t u r e s ;  and (3 )  h i g h e r  
v e r b a l  SAT s c o r e s  wou ld  be a s s o c i a t e d  w i t h  s h o r t e r  re sp o n se  t im e s  on 
t h e  e x p e r i m e n t a l  t a s k .
A n a l y s i s  o f  t h e  r e s u l t s  c o n f i r m e d  t h e  f i r s t  h y p o t h e s i s .  R e g a rd in g  
t h e  se co n d ,  h ow eve r ,  i t  t o o k  l o n g e r  t o  compare d e s c r i p t o r s  t o  p i c t u r e s  
t h a n  i t  d i d  t o  w o r d s ,  though  t h e  d i f f e r e n c e  was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  F i n a l l y ,  h ig h  v e r b a l  SAT s c o r e s  were  a s s o c i a t e d  w i t h  
I o n g e r  re sp on se  t i m e s ,  tho u gh  t h e  m a g n i tu d e  o f  t h e  c o r r e l a t i o n  was low.
R e s u l t s  were  d i s c u s s e d  i n  te rm s  o f  a p roposed  model o f  s e m a n t i c  
memory,  d i f f e r e n t i a l  modes o f  p r o c e s s i n g  words  and p i c t u r e s ,  and t h e  
n a t u r e  o f  human i n t e l l i g e n c e .
UNDERSTANDING GENERAL AND SPECIFIC INFORMATION
INTRODUCTION
What s o r t s  o f  t h i n g s  do each o f  us know, how do we o r g a n i z e  them, 
and ,  once  o r g a n i z e d ,  how do we m e n t a l l y  m a n i p u l a t e  them when r e q u i r e d  
t o  do so? The c e n t r a l  co n ce rn  o f  t h i s  s t u d y  was t o  shed l i g h t  on 
t h e  n a t u r e  o f  t h e  t h r e e  components  o f  a c o g n i t i v e  t r i a d :  i n f o r m a t i o n ,  
s t r u c t u r e ,  and s t r a t e g y .  W i th  such i l l u m i n a t i o n  t h e n ,  we may b e t t e r  see 
t h e  fun d a m e n ta l  c h a r a c t e r  o f  t h e  m en ta l  a p p a r a tu s  and know a l i t t l e  
b e t t e r  t h a n  when we s t a r t e d  a b o u t  t h e  way t h e  mind w o rk s .
B u t  in  o r d e r  t o  w o r k ,  t h e  mind f i r s t  needs i n f o r m a t i o n ,  o u r  f i r s t  
component .  Indeed ,  one may a rgue  t h e r e  i s  no " m i n d "  w i t h o u t  i n f o r m a t i o n .  
S in c e  i n f o r m a t i o n  i s  o f t e n  o b s e r v a b l e ,  i t s  e x a m i n a t i o n  o f f e r s  an 
o p p o r t u n i t y  t o  make e d u c a te d  i n f e r e n c e s  as t o  t h e  n a t u r e  o f  t h e  menta l  
mechan ic s  o p e r a t i n g  on i t .  T hus ,  f r o m  t h e  n a t u r e  o f  i n f o r m a t i o n  t o  t h e  
n a t u r e  o f  m ind .
So i t  i s  w i t h  t h e  second com ponen t ,  s t r u c t u r e .  I f  we know how a 
c e r t a i n  p i e c e  o f  i n f o r m a t i o n  i s  a l r e a d y  s t r u c t u r e d  o r  o r g a n i z e d ,  o r  how 
t h e  men ta l  a p p a r a tu s  i s  l i k e l y  t o  impose s t r u c t u r e  on i t ,  t h e n  we may 
be a b l e  t o  i n f e r  t h e  n a t u r e  o f  menta l  s t r u c t u r e .  Th u s ,  f rom  t h e  
n a t u r e  o f  t h e  s t r u c t u r e  o f  i n f o r m a t i o n  t o  t h e  n a t u r e  o f  t h e  s t r u c t u r e  
o f  mi n d .
And wha t  o f  t h e  f i n a l  com ponen t ,  s t r a t e g y ?  H e re ,  we a r e  r e f e r r i n g
t o  t h e  ways i n  wh ich  d i f f e r e n t  p e o p le  encode ,  s t o r e ,  and r e t r i e v e
i n f o r m a t i o n  d i f f e r e n t l y  and s i m i l a r l y  (and in  some c a s e s ,  i d e n t i c a l l y ) .
Or more g e n e r a l l y ,  t h e  ways in  w h ich  p eo p le  m a n i p u l a t e  t h e i r  e n v i r o n m e n t
in  o r d e r  t o  a c h i e v e  some d e s i r e d  r e s u l t .  From o u r  know ledge  o f  t h e
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3i n f o r m a t i o n  b e i n g  p ro c e s s e d  and i t s  s t r u c t u r e ,  we may be a b l e  t o  i n f e r  
wha t  s o r t  o f  s t r a t e g y  was employed t o  answer a q u e s t i o n  o r  s o l v e  a 
p ro b le m .  So, f rom  t h e  n a t u r e  o f  s t r a t e g y  t o  t h e  n a t u r e  o f  m in d .  Th us ,  
o u r  c o g n i t i v e  components shed l i g h t  on one a n o t h e r  and in  so d o i n g ,  may 
a l l o w  us a f l e e t i n g  g l i m p s e  o f  t h e  unseen w o r k in g s  o f  t h e  m ind .
F o r  o u r  p u rp o s e s  t h e n ,  t h e  k i n d s  o f  i n f o r m a t i o n  and i n f o r m a t i o n a l  
s t r u c t u r e  w e ’ l l  be c o n ce rn ed  w i t h  w i l l  be g e n e r a l  and s p e c i f i c  d e s c r i p t i o n s  
o f  common o b j e c t s ,  wh ich  w i l l  a p p e a r  in  b o th  p i c t u r e s  and w o rd s .
O r g a i n z a t i o n a I  s t r u c t u r e  imposed upon t h e  in co m in g  i n f o r m a t i o n  and 
s t r a t e g i e s  o f  e n c o d in g ,  s t o r i n g ,  and r e t r i e v i n g  t h e  i n f o r m a t i o n  w i l l  be 
i n f e r r e d  f r o m  a r e a c t i o n - t i m e  e x p e r i m e n t  r e q u i r i n g  p e o p le  t o  compare 
d e s c r i p t o r s  t o  o b j e c t  p i c t u r e s  and o b j e c t  words in  a t r u e - f a l s e ,  f o r c e d -  
c h o i c e  s i t u a t i o n .
T h i s  p a r t  o f  t h e  s t u d y  w i l l  be d i v i d e d  i n t o  t h r e e  s e c t i o n s :
(1 )  a p r e s e n t a t i o n  and d i s c u s s i o n  o f  some models o f  s e m a n t i c  memory;
(2 )  a d i s c u s s i o n  o f  t h e  n a t u r e  o f  c a t e g o r i e s ;  and (3 )  a p r e s e n t a t i o n  
o f  t h e  r a t i o n a l e  o f  t h e  s t u d y  a lo n g  w i t h  e x p e r i m e n t a l  h y p o t h e s e s .
Models  o f  s e m a n t i c  memory
What do we mean by s e m a n t i c  memory and how i s  i t  d i f f e r e n t  f ro m  
o t h e r  k i n d s  o f  memory? S em an t ic  know ledge  i s  r e a l l y  common kn ow led g e ,  
as in  know ing  t h a t  b i r d s  have w i n g s ,  an a i r p l a n e  f l i e s ,  and p s y c h o lo g y  
i s  i n t e r e s t i n g !  E p i s o d i c  know ledge  i s  know ledge  t h a t  i s  p e c u l i a r  t o  a 
p a r t i c u l a r  p e r s o n ,  as in  know ing w h a t  o c c u r r e d  ( o r  d i d  n o t  o c c u r )  on a 
f i r s t  d a t e ,  o r  w h a t  one had f o r  lunch  y e s t e r d a y .  Th us ,  e p i s o d i c  
know ledge  i s  r e a l l y  p e r s o n a l  k n ow led g e .  R e t r i e v a l  o f  f a c t s
4such as t h e s e  i n v o l v e s  t h e  use o f  s e m a n t i c  memory and e p i s o d i c  memory,  
r e s p e c t i v e  I y .
How does t h e  g e n e r a l i z e d  human mind o r g a n i z e  i t s  c o l l e c t i o n  o f  
f a c t s  and wh ich  b i t s  o f  i n f o r m a t i o n  go where  in  t h i s  h y p o t h e s i z e d  
o r g a n i z a t i o n ?  And when a f a c t  i s  needed ,  how i s  i t  r e t r i e v e d  f ro m  
t h e  o r g a n i z a t i o n ?  These a r e  t h e  s o r t s  o f  q u e s t i o n s  t h a t  i n f o r m  t h e  
c o n s t r u c t i o n  o f  t h e o r i e s  and models o f  s e m a n t i c  memory,  each e qu ip p e d  
w i t h  i t s  own s e t  o f  p r e d i c t i o n s  and e x p l a n a t i o n s :  s e t - t h e o r e t i c ,  
f e a t u r e - c o m p a r i s o n , s p a c e ,  m a r k e r - s e a r c h , n e t w o r k ,  and s c a n n in g  m o d e ls .
S e t - t h e o r e t i c  model
S e t - t h e o r e t i c  models  o f  s e m a n t i c  memory v ie w  t h e  i n f o r m a t i o n a l  
map as a s e t  o f  s p h e re s  o f  know ledge  w h ich  may e i t h e r  s t a n d  a l o n e ,  
as when two  e n t i t i e s  have no p r o p e r t i e s  in  common, may i n t e r s e c t ,  as 
when t h e y  have some p r o p e r t i e s  in  common b u t  n o t  o t h e r s ,  o r  may be 
c o n t a i n e d  in one a n o t h e r ,  as when one s p h e re  c o n t a i n s  a I I t h e  p r o p e r t i e s  
o f  a n o t h e r ,  s m a l l e r  s p h e r e .  Such a r e p r e s e n t a t i o n  i s  s i m i l a r  t o  t h e  
Venn d ia g ra m .
A p a r t  o f  how Meyer (1970) m i g h t  c o n c e i v e  s e m a n t i c  memory t o  be 
r e p r e s e n t e d  i s  shown b e lo w .
/ F r a t e r n  i f  
b r o t h e r s
Computers
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S e t - t h e o r e t i c  model o f  s e m a n t i c  memory.
The Venn d ia g ra m  s u g g e s is  an e x p e r i m e n t a l  p a r a d ig m  in  wh ich  a 
pe rson  has t o  respon d  t r u e  o r  f a l s e  t o  "some" and " a l l "  a s s e r t i o n s .
" A l l "  a s s e r t i o n s ,  l i k e  " A l l  f r a t e r n i t y  b r o t h e r s  a r e  men" a r e  
responded t o  more s l o w l y  t h a n  "some" s t a t e m e n ts  l i k e  "Some men a r e  
c r i m i n a l s . "  Why s h o u ld  t h i s  be? Because ,  a c c o r d i n g  t o  Meyer ,  " a l l "  
a s s e r t i o n s  r e q u i r e  more a t t r i b u t e  c o m p a r is o n s  t h a n  "some" a s s e r t i o n s .  
Perhaps  t h i s  idea w i l l  be made c l e a r e r  in  t h e  g r a p h i c  r e p r e s e n t a t i o n  
o f  how Meyer t h o u g h t  p e o p le  s o l v e  "some" and " a l l "  p ro b le m s  shown b e low .
Some S A E I S 
a r e  P= a r e  P= 
F a ls e  False*
Dec ide  w h e th e r  t h e  s u b j e c t  
i n t e r s e c t s  t h e  p r e d i c a t e
-Yes-
Yes
2 .  D e c id e  w h e th e r  a l l  o f  t h e  
s u b j e c t  i s  c o n t a i n e d  w i t h i n  
__________ t h e  p r e d i c a t e _______
-Yes
Somea r e  P
T ru e T ru e
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P r o c e s s i n g  schema o f  how p e o p le  s o l v e  "some" and " a l l "  a s s e r t i o n s .
Suppose t h e  s t a t e m e n t  i s  "Some co m pu te rs  a r e  c r i m i n a l s "  (w h a te v e r  
e l s e  you may t h i n k  a b o u t  the m ,  c o m p u te rs  a r e  n o t  c r i m i n a l s ,  as F i g u r e  I 
sh o w s ) .  The p e rson  p r e s e n t e d  w i t h  t h i s  a s s e r t i o n  f i r s t  m us t  d e t e r m i n e  
i f  t h e r e  i s  an i n t e r s e c t i o n  o f  t h e  c o m p u te r  and c r i m i n a l  s e t s .  I f  t h e  
answer i s  no ,  h i s  w o rk  i s  done ;  he i m m e d ia t e l y  re sponds  f a l s e  t o  any 
a s s e r t i o n .  I f  t h e r e  i s  an i n t e r s e c t i o n ,  how eve r ,  he re spon ds  t r u e  t o  
"some" a s s e r t i o n s  i m m e d i a t e l y .  B u t  i f  h e ’ s p r e s e n t e d  w i t h  an " a l l "  
a s s e r t i o n ,  l i k e  " A l l  f r a t e r n i t y  b r o t h e r s  a r e  m en , "  he m us t  now e x e c u te  
s t e p  2 t o  d e t e r m i n e  i f  a l l  t h e  s e t  o f  f r a t e r n i t y  b r o t h e r s  i s  c o n t a i n e d
6in  t h e  s e t  o f  men. I t  i s  t h e  n e c e s s i t y  t o  e x e c u t e  t h i s  second 
a t t r i b u t e  c o m p ar ison  t h a t  r e s u l t s  in  " a l l "  a s s e r t i o n s  g e n e r a t i n g  
l o n g e r  re spon se  t i m e s  t h a n  "some" a s s e r t i o n s .
F e a t u r e - c o m p a r i s o n  model
T h i s  model i s  pe rhap s  b e s t  i n t r o d u c e d  by d e s c r i b i n g  t h e  
e x p e r i m e n t a l  p a rad ig m  i t  t y p i c a l l y  e m p lo y s .  A pe rson  i s  p r e s e n te d  
w i t h  two  s t i m u l i  o f  v a r y i n g  c o m p l e x i t y  and asked  t o  t e l l  i f  t h e y ’ re  
t h e  same o r  d i f f e r e n t .  I n f o r m a t i o n  p r o c e s s i n g  t h e o r y  s u g g e s ts  t h e  
pe rso n  p re s u m a b ly  compares f e a t u r e s  o f  t h e  one s t i m u l u s  t o  f e a t u r e s  
o f  t h e  second s t i m u l u s  t o  d e t e r m i n e  i f  a match e x i s t s .  F a s t e s t  
re sp on se  t i m e s  o c c u r  when t h e  o b j e c t s  a r e  i d e n t i c a l ,  s u g g e s t i n g  a 
G e s t a l t  a p p r o a c h ;  s l o w e s t  r e s p on s e  t i m e s  o c c u r  when t h e  tw o  s t i m u l i  
a r e  r e l a t i v e l y  com p lex  and p re s u m a b ly  many f e a t u r e  c o m p a r i s o n s  must  
be made, s u g g e s t i n g  a s e r i a l  mode o f  p r o c e s s i n g .
To S m i t h ,  Shoben,  and R ip s  ( 1 9 7 4 ) ,  p r o p e r t i e s  o f  c o n c e p t s  a r e  
r e p r e s e n t e d  in  s e m a n t i c  memory as f e a t u r e s .  The p e rson  s t r u c t u r e s  
t h e s e  f e a t u r e s  in  o r d e r  o f  i m p o r t a n c e  t o  t h e  c o n c e p t .  For  e x am p le ,  
t h e  c o n c e p t  c o m p u te r  m i g h t  g e n e r a t e  a w e ig h te d  l i s t  o f  f e a t u r e s  ( i n  
d e c r e a s i n g  o r d e r  o f  im p o r t a n c e )  such as p rog ram m ab Ie ,  w o r k s . f a s t ,  
t s  m e t a l - ,  e t c .  Those f e a t u r e s  a t  o r  n e a r  t h e  b e g i n n i n g  o f  t h e  l i s t  a r e  
c a l l e d  d e f i n i n g  f e a t u r e s ;  t h o s e  f a r t h e r  down a r e  c a l l e d  c h a r a c t e r i s t i c  
f e a t u r e s .  A s c h e m a t i c  r e p r e s e n t a t i o n  o f  w h a t  p e o p le  may do when t h e y  
have t o  compare  f e a t u r e s  in o r d e r  t o  answer a t r u e - f a l s e  q u e s t i o n  i s  
shown on t h e  f o l l o w i n g  page.
Read and encode ;  
r e t r i e v e  f e a t u r e s
. Compare a l l  f e a t u r e s  t o  
d e t e r m i n e  s i m i l a r i t y
M od era te
2 .  Compare d e f i n i n g  f e a t u r e s  o f  
p red  i c a t e  t o  t h o s e  o f  sub j e c t
Mi smatch Match
T ru e
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F e a t u r e  co m p a r is o n  m o d e l .
Say t h e  example  i s ,  "A lemon i s  a f r u i t . "  F i r s t ,  t h e  p e rson  must  
r e t r i e v e  and compare a l l  f e a t u r e s  a s s o c i a t e d  w i t h  b o th  lemon and f r u i t .
I f  t h e  f e a t u r e  c o m p a r is o n  p r o c e s s  y i e l d s  a s i m i l a r i t y  i n d e x  e x c e e d in g  
a c r i t e r i o n  f o r  s i m i l a r i t y  (w h ic h  i s  d i f f e r e n t  f o r  e v e r y o n e ) ,  a d e c i s i o n  
can be made: t h e  s e n te n c e  i s  t r u e .  I f ,  how eve r ,  t h e  s i m i l a r i t y  i n d e x  i s  
s u f f i c i e n t l y  low t o  f a i  I t o  reach  t h e  s im i  l a r i t y  c r i t e r i o n  and s u f f i c i e n t l y  
h ig h  so t h a t  i t  (Joes n o t  f a l l  be low t h e  d i s s i m i l a r i t y  c r i t e r i o n ,  t h a t  i s ,  
t h e  in d e x  i s  o f  m o d e ra te  s i m i l a r i t y ,  th e n  t h e  second s te p  must  be 
e x e c u t e d ,  t h a t  o f  c o m p a r in g  t h e  d e f  i n i ng f e a t u r e s  o f  f r u i t  w i t h  t h o s e  
o f  lemon. E x e c u t i o n  o f  t h i s  second s t e p  r e s u l t s  i n  p e o p le  t a k i n g  
l o n g e r  t o  re sp ond  t o  s e n te n c e s  i n  wh ich  t h e  s u b j e c t  and p r e d i c a t e  were 
deemed t o  be m o d e r a t e l y  a l i k e .  An exam p le  m i g h t  be t h e  s e n te n c e  "A 
w h a le  i s  a f i s h . "  ( I t  i s n ’ t ;  i t ' s  a mammal) .
8Space modei
Such mode ls  see t h e  s t r u c t u r e  o f  k n o w le d g e  as e x i s t i n g  in  an 
im a g i n a r y  t h r e e - d i m e n s i o n a l  s p a c e .  T y p i c a l l y ,  l o c u s  o f  i n f o r m a t i o n a l  
e n t i t i e s  in t h e  space  i s  d e t e r m i n e d  by t h e  s i m i l a r i t y  s c o r e s  p e o p le  
a s s i g n  t o  them.
F i l l e n b a u m  and R a p p o p o r t  (1 971 )  had p e o p l e  r a t e  c o l o r  words  in  
an im a g i n a r y  m e n ta l  s p a c e ,  and a p o r t i o n  o f  t h e  r e s u l t s  a r e , s h o w n  b e l o w . -
Green
Ye I Iow B lu e
Orange P u r p l e
Red 
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S p a t i a l  r e p r e s e n t a t i o n  o f  c o l o r  w o rd s .
M a r k e r - s e a r c h  model
He re ,  f o r  t h e  f i r s t  t i m e ,  we e n c o u n t e r  t h e  v ie w  t h a t  s e m a n t i c  
memory Is  s t r u c t u r e d  as a n e t w o r k .  In t h e  m a r k e r - s e a r c h  m od e l ,  t h e  
n e t w o r k  comes e q u ip p e d  w i t h  s i g n p o s t s  t o  g u i d e  t h e  s e a r c h  f o r  
i n f o r m a t i o n .  These s i g n p o s t s  t e l l  t h e  p e r s o n  t h a t  t h i s  g ro u p  o f  
c h a r a c t e r i s t i c s  o f  a c o n c e p t  i s  more i m p o r t a n t  t h a n  t h a t  g ro up  o f  
c h a r a c t e r i s t i c s .  We can im a g in e  t h e  araiogy o f  p a r k i n g  o n e ’ s c a r  in  
a l a r g e ,  c rowded p a r k i n g  l o t .  To h e l p  us f i n d  i t  l a t e r ,  we t r y  t o  
remember v a r i o u s  la n d m a rks  n e a r  t h e  c a r ’ s l o c a t i o n - - a  la m p p o s t ,  a 
c ro o k e d  s t r e e t  s i g n ,  e t c .  Then ,  when i t  comes t i m e  t o  f i n d  t h e  c a r
9among p erhaps  th o u s a n d s  o f  o t h e r  c a r s ,  we lo o k  f o r  t h e  u n iq u e  s t r e e t  
s i g n  i n s t e a d  o f  o u r  n o n - u n iq u e  c a r ,  e x p e d i t i n g  t h e  s e a r c h .
G lass  and H o ly o a k  (1 975 )  p roposed  t h a t  each c o n c e p t  has a s s o c i a t e d  
w i t h  i t  a p r o t o t y p i c a l  m a r k e r .  Fo r  e xa m p le ,  such a m a rk e r  f o r  t h e  
c o n c e p t  "man”  m i g h t  be "human,V subsuming  t h e  a d d i t i o n a l  m a rk e rs  
" a n i m a t e "  and " m o r t a l . "  AM words have a l a t t i c e w o r k  o r  m a rke rs  
a s s o c i a t e d  w i t h  them and r e l a t i o n s h i p s  be tween t h e  m a rk e rs  o f  d i f f e r e n t  
words d e t e r m i n e  i f  an " a l l "  o r  "some" s t a t e m e n t  i s  t r u e  o r  f a l s e .  As we 
go f u r t h e r  down t h e  l a t t i c e ,  m a rke rs  become more and more s p e c i a l i z e d  
so t h a t  most  m a rke rs  t h a t  a r e  mapped i n t o  one a n o t h e r  o c c u r  a t  o r  n ea r  
t h e  p r o t o t y p e  l e v e l .
N e tw o rk  models
Imag ine  w a l k i n g  i n t o  a huge museum w i t h  t h e  i n t e n t i o n  o f  f i n d i n g  
a r a r e  s p e c i e s  o f  b u t t e r f l y .  The museum has a map show ing  where  
e v e r y t h i n g  i s  l o c a t e d .  A n im a ls  a r e  in  one a r e a ,  f i s h  in  a n o t h e r ,  and 
so f o r t h .  The a n im a l  s e c t i o n  i s  f u r t h e r  s u b d i v i d e d  i n t o  v e r t e b r a t e s  
and i n v e r t e b r a t e s . By i n s p e c t i o n  o f  t h e  map, i n s e c t s  a r e  f ou n d  t o  be 
in  a c e r t a i n  p l a c e  in  t h e  museum, w i t h  b u t t e r f l i e s  b e in g  c o n t a i n e d  
in  a s m a l l e r  s e c t i o n  w i t h i n  t h e  i n s e c t  s e c t i o n .  I f  we know t h e  r u l e s ,  
t h a t  i s ,  t h e  museum's map, we can f i n d  wha t  w e ’ re  l o o k i n g  f o r  r a t h e r  
q u i c k l y .  I f  we d o n ' t ,  t h e  s i t u a t i o n  i s  a l m o s t  h o p e l e s s .  T h us ,  t h e  map 
r e p r e s e n t s  t h e  museum’ s n e t w o r k  o f  r u l e s  f o r  f i n d i n g  a g i v e n  o b j e c t .
O u i l l i a n  (1969 )  wrote' . .a co m p u te r  p ro g ra m ,  t h e  T e a c h a b le  Language 
Comprehender,  t o  t r y  t o  s i m u l a t e  w h a t  p e o p le  d i d  when t h e y  a cce sse d  
f a c t s  f ro m  t h e i r  s t o r e  o f  kn o w le d g e .  Q u i I l i a n ’ s s t o r e  t u r n e d  o u t  t o  be 
a n e t w o r k ,  p a r t  o f  w h ic h  i s  r e p r e s e n t e d  on t h e  f o l l o w i n g  page.
10
has s k i n
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/  eats -< food
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has f e a t h e r s
CANARY i s  a p e t SALMON swims u ps t rea m
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Co l l i n s  and Qui M i a n ’ s n e t w o r k  mode i .
In C o l l i n s  and Q u i I  M a n ’ s m o d e l ,  i n f o r m a t i o n  i s  a r r a n g e d  in  t h e
mind i n  t e r m s  o f  l o c u s  in  a h i e r a r c h y  o f  r e l a t i o n s .  Each c a t e g o r y  name, 
o r  e x e m p la r  ( f o r  exam p le ,  a n i m a l ,  b i r d ,  c a n a r y ,  e t c . )  i s  c o n n e c te d  t o  
o t h e r ,  r e l a t e d  nodes by means o f  l i n k s .  Fo r  t h e  i n v e s t i g a t o r s ,  a n o d e ’ s 
p la c e m e n t  in  t h e  h i e r a r c h y  was c r u c i a l  t o  t h e  way we s t r u c t u r e  
k n ow le d g e ,  so t h a t  we can say  t h a t  c a n a r y ’ s s e m a n t i c  l e v e l  i s  s u b o r d i n a t e
t o  t h a t  o f  b i r d .  The im p o r t a n c e  o f  t h e s e  l o c i  in  t h e  n e tw o rk  w i l l  be
made more o b v i o u s  s h o r t l y .  F i n a l l y ,  C o l l i n s  and Q u i I  Man  t h o u g h t  
human b e i n g s  were  r e a s o n a b le  ( remember,  t h e y  were  c o m p u te r  e x p e r t s ’. )  and 
t h a t  i n f o r m a t i o n  w ou ld  be r e p r e s e n t e d  t h e  same way o n l y  once in  t h e  
n e t w o r k ,  g i v i n g  r i s e  t o  t h e  n o t i o n  o f  c o g n i t i v e  economy. Now t h a t  t h e  
model was d e s i g n e d ,  f t  had t o  be e m p i r i c a l l y  t e s t e d .
The model s u g g e s ts  s e v e r a l  p a r a d ig m s ,  and t h e  one w h ic h  C o l l i n s  and 
Q u i I  M a n  chose  r e q u i r e d  p e o p le  t o  p r o v i d e  yes  o r  no resp onses  t o  q u e s t i o n s  
l i k e  " I s  a c a n a r y  y e l l o w ? " ,  " I s  a sa lmon a f i s h ? " ,  and "Does a c a n a ry  
have s k i n ? " .  I t  now may be c l e a r e r  as t o  t h e  n a t u r e  o f  t h e  m o d e l ’ s 
p r e d i c t i o n s .  R e f e r r i n g  t o  F i g u r e  5 ,  t h e  t i m e  r e q u i r e d  t o  answer  t h e  f i r s t  
q u e s t i o n ,  " I s  a c a n a r y  y e l l o w ? "  s h o u ld  be le s s  t h a n  t h e  t i m e  r e q u i r e d  t o
answer  t h e  s e c on d ,  " I s  a sa lmon a f i s h ? " .  Why s h o u ld  t h i s  be?
Because t h e  i n f o r m a t i o n  t h a t  a c a n a r y  i s  y e l l o w  i s  c o n t a i n e d  w i t h i n  t h e  
c a n a ry  node and t h e  i n f o r m a t i o n  t h a t  a sa lmon i s  a f i s h  i s  n o t  
c o n t a i n e d  w i t h i n  t h e  sa lmon node.  To d e t e r m i n e  t h a t  a sa lmon i s  a f i s h ,  
t h e  p e rson  m us t  " c h e c k "  t h e  node f o r  sa lmon t o  see i f  t h e  i n f o r m a t i o n  
r e q u i r e d  t o  answer t h e  q u e s t i o n  i s  housed t h e r e .  I f  i t  i s  n o t ,  as i t  
i s  n o t  in  t h i s  c a s e ,  he must  t h e n  t r a v e r s e  one l i n k  t o  t h e  f i s h  node 
t o  d e t e r m i n e  t h a t ,  in f a c t ,  a salmon i s  a f i s h .  To f i n d  o u t  i f  a 
c a n a ry  has s k i n  r e q u i r e s  t h e  t r a v e r s a l  o f  tw o  l i n k s ,  t a k i n g  more t i m e  
y e t .  C o l l i n s  and Q u i I l i a n ’ s p r e d i c t i o n s  were  b o rne  o u t .  In f a c t ,  t h e y  
d i s c o v e r e d  t h a t  t h e  i n c r e m e n t  in  r e s p on s e  t i m e  was r o u g h l y  equa l  p e r  
l i n k  t r a v e l l e d .  In o t h e r  w o rd s ,  i t  t o o k  a l m o s t  t w i c e  as long t o  
respond t o  q u e s t i o n s  r e q u i r i n g  a leap  o f  tw o  nodes as i t  d i d  t o  respond 
t o  q u e s t i o n s  r e q u i r i n g  a le ap  o f  one .
B u t  t h e r e  were  p ro b le m s  w i t h  t h e  m o de l .  F o r  one t h i n g ,  r e s p o n s e  
t im e s  t o  q u e s t i o n s  r e q u i r i n g  a no respon se  were  f a r  more v a r i a b l e  t h a n  
resp on se  t im e s  t o  yes q u e s t i o n s .  Then t o o ,  wha t  a b o u t  d e g ree  o f  
a s s o c i a t i o n ?  I f  we a s k ,  " I s  a g i r a f f e  a mammal?",  w h ic h  i t  s u r e l y  i s ,
on t h e  b a s i s  o f  t h e  m o d e l ,  we w ou ld  e x p e c t  r e s p o n s e  t i m e  t o  be le s s  t h a n
t h e  t i m e  r e q u i r e d  t o  re sp on d  t o  t h e  q u e s t i o n  " I s  a g i r a f f e  an a n i m a l ? " ,  
s i n c e  t h e  node f o r  mammal w ou ld  p re s u m a b ly  l i e  more c l o s e l y  t o  t h e  node 
f o r  g i r a f f e  t h a n  wou ld  t h e  node f o r  a n i m a l .  B u t  t h i s  i s  t h e  o p p o s i t e  o f  
w ha t  a c t u a l l y  h appens .  Is  a s t o r k ,  f o r  e x a m p le ,  as " b i r d - l i k e "  as a 
r o b i n ?  T h a t  i s ,  i s  a s t o r k  as p r o t o t y p i c a l  o f  t h e  c a t e g o r y  b i r d  as a
r o b i n  i s ?  W i l k i n s  (1971 )  s a i d  no.  He p r e s e n t e d  a c a t e g o r y  name, l i k e
b i r d ,  t o  many c o l  lege  s t u d e n t s  and asked  them t o  w r i t e  as many examples  
as t h e y  c o u l d  i n  30 s e c o n d s .  Many more p e o p le  l i s t e d  r o b i n ,  s p a r r o w ,  
and c a r d i n a l  t h a n  I i s t e d  s t o r k .
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I f  we a c c e p t  t h e  m o d e l ’ s n o t i o n  o f  c o g n i t i v e  economy,  t h a t  each 
b i t  o f  i n f o r m a t i o n  i s  r e p r e s e n t e d  o n l y  once in  s e m a n t i c  memory, t h e n  
t h e  o n l y  v a r i a b l e  t h a t  a c c o u n t s  f o r  d i f f e r e n t i a l  re s p o n s e  t i m e  i s  d i s t a n c e  
t o  be t r a v e r s e d  in  t h e  h i e r a r c h y .  Bu t  wha t  i f  i t  c o u l d  be shown t h a t  
a s s o c i a t i o n  v a l u e s  e x p l a i n  re sp on se  t i m e  b e t t e r  t h a n  s e m a n t i c  d i s t a n c e ?  
Conrad (1972 )  t o o k  s e v e r a l  o f  C o l l i n s  and Q u i I l i a n ’ s e x e m p la rs  ( c a n a r y ,  
b i r d ,  e t c . )  and asked c o l l e g e  s t u d e n t s  t o  d e s c r i b e  them.  She f o u n d ,  
by e f f e c t i n g  a C o l l i n s  and Qui I l i a n  t y p e  e x p e r i m e n t ,  t h a t  a s s o c i a t i o n  
v a l u e s  p r e d i c t e d  v a r i a b i l i t y  i n  re sp on se  t i m e s  b e t t e r  t h a n  h i e r a r c h y  
d i s t a n c e .  B u t  t h e  v a l u e  o f  t h e  C o l l i n s  and Q u i I l i a n  model re m a in s  in  
p r o d d i n g  o t h e r s  t o  do b e t t e r .
I t  was s u g g e s te d  e a r l i e r  t h a t  pe rhaps  n o t  a l l  human b e i n g s  a r e  
r e a s o n a b l e ,  t h a t  t h e  n o t i o n  o f  c o g n i t i v e  economy may n o t ,  in  f a c t ,  be 
an a c c u r a t e  d e s c r i p t i o n  o f  t h e  way we s t r u c t u r e  i n f o r m a t i o n .  Perhaps 
d i f f e r e n t  nodes have t h e  same d e s c r i p t o r s .  To t e s t  t h i s  p o s s i b i l i t y ,  
C o l l i n s  and L o f t u s  (1975 )  c o n s t r u c t e d  t h e i r  model o f  s p r e a d i n g  a c t i v a t i o n  
i n  s e m a n t i c  memory, a p o r t i o n  o f  w h ich  i s  i l l u s t r a t e d  b e lo w .
BAT- c a n - b  i t e
CANARY-can can n o t
i s
YELLOW
f l y -
^_JDSTRICH-i  s —I a rg e
SALMON
SING
F i g u r e  6.
A p a r t  o f  C o l l i n s  and L o f t u s ’ a c t i v a t e d  n e t w o r k .
T h e r e  a r e  s e v e r a l  key p o i n t s  t o  n o te  h e r e .  L i n e  l e n g th  is  i n v e r s e l y  
p r o p o r t i o n a l  t o  s t r e n g t h  o f  a s s o c i a t i o n .  T h a t  i s ,  t h e  s h o r t e r  t h e  l i n k ,
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t h e  g r e a t e r  t h e  a s s o c i a t i o n  v a l u e .  For exam p le ,  c a n a r y  i s  more s t r o n g l y  
a s s o c i a t e d  w i t h  t h e  c o n c e p t  b i r d  t h a n  i s  s t o r k .  A l s o ,  t o  a c c o u n t  f o r  
C o l l i n s  and Qui I l i a n ’ s v a r i a b i l i t y  i n  r e s p o n s e  t i m e s  f o r  no q u e s t i o n s ,
Col I i n s  and L o f t u s  i n c o r p o r a t e d  t h e  " i s  n o t  a ”  r e l a t i o n .  A b a t  i s  n o t  
a b i r d ,  f o r  i n s t a n c e .  B u t  some e x c l u s i o n  r e l a t i o n s h i p s  m us t  n e c e s s a r i l y  
be i n f e r r e d .  An exam p le  w o u ld  be "A  sa lmon i s  n o t  a b i r d . "  We do n o t  
l e a r n  t h i s  r e l a t i o n s h i p  d i r e c t l y .  R a t h e r ,  we i n f e r  i t ,  based on o u r  
know ledge  o f  w h a te v e r  i t  i s  t h a t  c o n s t i t u t e s  " s a lm o n n e s s "  and 
" b i r d n e s s . "  The n e c e s s i t y  t o  i n f e r  i s  s u g g e s te d  by t h e  l a c k  o f  
a l i n e  c o n n e c t i n g  sa lmon w i t h  b i r d .  And f i n a l l y ,  we have t h e  n o t i o n  
o f  s p r e a d i n g  a c t i v a t i o n  i t s e l f .  The a n a lo g y  t h a t  comes t o  mind i s  t h e  
’ r i p p l e s  in  t h e  poo l  e f f e c t . ’ When We t o s s  a s t o n e  i n  t h e  W a te r ,  t h e  
r i p p l e s ,  s t r o n g  a t  f i r s t ,  weaken as t h e y  fa n  o u t .  S i m i l a r l y ,  when a node 
i s  a c t i v a t e d  b y ,  s a y ,  t h e  m e n t i o n  o f  a w o rd ,  n e i g h b o r i n g  nodes a r e  in  
t u r n  a c t i v a t e d  as w e l l .  N o n - n e i g h b o r i n g  nodes a r e  t o o ,  b u t  t o  a l e s s e r  
e x t e n t .  The i m p o r t a n t  t h i n g  t o  keep in  mind i s  t h a t  f o r  C o l l i n s  and 
Q u i I l i a n ,  s e m a n t i c  d i s t a n c e  in  t h e  h i e r a r c h y  e x p l a i n e d  v a r i a t i o n  in  
re sp o n se  t i m e s .  For C o l l i n s  and L o f t u s ,  i t ’ s s t r e n g t h  o f  a s s o c i a t i o n .
Scann in g  model
We can v ie w  i n f o r m a t i o n  and i t s  s t r u c t u r e  as chunks  o f  know ledge  
l a i d  s i d e  by s i d e .  Our s c a n n e r  i s  t h e  m i n d ’ s e y e .  Landauer  and 
Freedman (1968)  l i k e n e d  memory t o  a c o m p u te r  p ro g ram  w h ich  v a r i e d  t h e  
s e t  s i z e  o f  v a r i o u s  c o n c e p t s .  I f  we ag ree  t h a t  c e r t a i n  c a t e g o r i e s  have 
a s s o c i a t e d  w i t h  them more e le m e n ts  t h a n  o t h e r s ,  say t h e  number o f  s p e c i e s  
o f  dog v e r s u s  t h e  number o f  s p e c i e s  o f  i n s e c t ,  we m i g h t  t h e n  i n f e r  t h a t  
i t  s h o u ld  t a k e  more t i m e  t o  r e t r i e v e  t h e  name o f  a g j v 'e n  i n s e c t  t h a n
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one o f  a g i v e n  dog because  w e ’ l l  p r o b a b l y  have t o  scan  t h r o u g h  more 
p o s s i b i l i t i e s .  On t h e  o t h e r  hand ,  one can somehow t a k e  a menta l  s t e p  
backward  and " s e e "  a l l  t h e  p o s s i b i l i t i e s  a t  t h e  same t i m e .  Such a 
s t r a t e g y  s u g g e s ts  w e ’ l l  be a b l e  t o  a c c es s  one i te m  o f  i n f o r m a t i o n  as 
q u i c k l y  as any o t h e r  i t e m .  The f o r m e r  i s  an exam ple  o f  s e r i a l  
p r o c e s s i n g ,  t h e  l a t t e r ,  o f  p a r a l l e l  p r o c e s s i n g .  Landauer  and F reedm an ’ s 
r e s u l t s ,  tho u g h  somewhat e q u i v o c a l ,  s u g g e s t  t h a t  most  p e o p le  do t a k e  
l o n g e r  t o  a cce ss  f r o m  l a r g e r  s e t s  t h a n  t h e y  do f r o m  s m a l l e r  s e t s ,  
i m p l y i n g  t h e  s e r i a l  mode i s  o p e r a t i v e .
The n a t u r e  o f  c a t e g o r i e s
A s k in g  t h e  q u e s t i o n ,  How i s  i n f o r m a t i o n  s t r u c t u r e d  in s e m a n t i c  
memory?,  i m p l i e s  y e t  a n o t h e r :  What i s  t h e  n a t u r e  o f  c a t e g o r i e s ?  Do t h e y  
e x i s t  n a t u r a l l y  o r  does man impose h i s  own c a t e g o r y  b o u n d a r i e s ?  And i f  
man c o n s t r u c t s  h i s  c a t e g o r i e s ,  do d i f f e r e n t  men c a t e g o r i z e  d i f f e r e n t l y  
o r  a r e  c a t e g o r i e s  p r e t t y  much t h e  same f o r  a l l  o f  us? Rosch (1975)  has 
s u p p l i e d  some o f  t h e  a n s w e rs .
In h e r  p a p e r ,  Rosch a rgue d  t h a t ,  o f  c o u r s e ,  man, as one o f  h i s  d a i l y  
i n f o r m a t i o n  p r o c e s s i n g  c h o r e s ,  s t r u c t u r e s  h i s  w o r l d  i n t o  c a t e g o r i e s ,  
some l a r g e r  t h a n  o t h e r s .  Some o f  h e r  e a r l y  w o rk  led Rosch t o  s u s p e c t  
t h a t  pe rhaps  t h e r e  a r e  c a t e g o r y  u n i v e r s a l  s .  I f  p e o p le  l i v i n g  in  some 
rem o te  l o c a l e  t e n d  t o  o r g a n i z e  t h e i r  w o r l d  in  ways s i m i l a r  t o  t h e  ways 
she t h o u g h t  A m e r ica n s  d o ,  t h e n  maybe t h e  n o t i o n  o f  c a t e g o r i e s  somehow 
s t a n d s  a p a r t  f ro m  t h e  n o t i o n  t h a t  d i f f e r e n t  c a t e g o r y  schemes r e s u l t  
f r o m  d i f f e r e n t  l a n gu a ge s .  T h e re  a r e  d i f f e r e n t  la n g u a g e s ,  o f  c o u r s e ,  
b u t  a p p a r e n t l y  s i m i l a r  know ledge  s t r u c t u r e s .  And in  t h e s e  ’ ’ n a t u r a l  
c a t e g o r i e s , "  as she c a l l e d  them ,  i n h e r e s  a h i e r a r c h i c a l  s i m i l a r i t y :
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some c a t e g o r y  i n s t a n c e s  a r e  more t y p i c a l  t h a n  o t h e r s .  Back t o  o u r  b i r d s  
example  a g a i n .  We seem t o  i n t u i t i v e l y  know r o b i n ,  c a r d i n a l ,  and s p a r ro w  
a r e  somehow more b i r d  I i k e  t h a n  a r e  p e l i c a n s ,  s t o r k s ,  and whoop ing  c r a n e s .  
And a f t e r  l e t t i n g  h e r  s u b j e c t s  f r e e l y  l i s t  c a t e g o r y  i n s t a n c e s ,  t h a t  
i s  e x a c t l y  wha t  h e r  r e s u l t s  showed.
Rosch and M e r v i s  (19 75 )  had c o l l e g e  s t u d e n t s  l i s t  w h a t  t h e y  
t h o u g h t  were t h e  most  and l e a s t  t y p i c a l  members o f  a c a t e g o r y .  They th e n  
were  asked t o  name a t t r i b u t e s  common t o  t h e  most  o f t e n  m e n t io n e d  
i n s t a n c e s  and t h o s e  common t o  t h e  l e a s t  m e n t ion e d  i t e m s .  N o t  s u r p r i s i n g l y , 
t h e  mos t  t y p i c a l  members g e n e r a te d  many o f  t h e  common a t t r i b u t e s ,  t h e  
l e a s t  t y p i c a l ,  t h e  f e w e s t  common a t t r i b u t e s .  So t h a t  in  any g i v e n  
n a t u r a l  c a t e g o r y ,  t h e r e  a r e  t y p i c a l  and a t y p i c a l  i t e m s .  And one o f  t h e  
t h i n g s  t h a t  d e f i n e s  " t y p i c a I  n e s s "  i s  t h e  f a c t  t h a t . t h e  i tem s  a r e  
r e l a t e d  t o  one a n o t h e r .  S i m i l a r l y ,  one o f  t h e  t h i n g s  t h a t  d e f i n e s  
" a t y p i c a I  n ess "  i s  t h e  f a c t  t h a t  t h e  a t y p i c a l  i te m s  seem n o t  t o  be 
r e l a t e d  t o  one  a n o t h e r  in  any  s y s t e m a t i c  way.  In r e c a l l i n g  o u r  space 
m o d e l ,  i t ’ s as i f  t h e  t y p i c a l  members a r e  c l o s e  t o g e t h e r ;  t h e  n o n -  
t y p i c a l  ones a r e  a l l  o v e r  t h e  mu 1 1 i - d i m e n s i o n a I  map.
I t ’ s i n t e r e s t i n g  t o  n o t e  t h e  way in  w h ich  R o s c h ’ s q u a s i -  
e x p e r i m e n t a l  app ro ach  g i v e s  t o  and t a k e s  f ro m  t h e  more " h a r d - n o s e d "  
m o d e l l i n g  a p p ro aches  d e s c r i b e d  e a r l i e r .  Perhaps  C o l l i n s  and Qui I l i a n ’ s 
n o t i o n  o f  p r o t o t y p e s  i s  a n a lo g o u s  t o  R o s c h ’ s n o t i o n  o f  t y p i c a l i t y  and h e r  , 
more r e c e n t l y  f ramed n o t i o n  o f  l e v e l  o f  a b s t r a c t n e s s ,  t o  be d i s c u s s e d ,  
pe rhap s  has t h e  p o t e n t i a l  f o r  i n f o r m i n g  a new model o f  s e m a n t i c  memory.  
Rosch ,  M e r v i s ,  G ra y ,  .Johnson,  and Boyes-B raem (1 976 )  d i s c o v e r e d  t h a t  
p e o p l e ,  when asked  t o  d e s c r i b e  and draw i n s t a n c e s  o f  c a t e g o r i e s ,  
most  e a s i l y  do so o n l y  w i t h  members t h a t  a r e  some d i s t a n c e  away f ro m  
t h e  p r o t o t y p e .  In  o t h e r  w o r d s ,  t h e  more s p e c i f i c  t h e  o b j e c t ,  t h e  more
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c o n c r e t e  and so t h e  e a s i e r  i t  i s  t o  m e n t a l f y  m a n i p u l a t e .  For  e xam p le ,  
a t h r e e - p i e c e  g r a y  s u i t  i s  more im ag eab le  th a n  t h e  p r o t o t y p e  c l o t h i n g .
I t  i s  e a s i e r  t o  t a l k  a b o u t  a k i t c h e n  c h a i r  t h a n  f u r n i t u r e .
R a t i o n a l e  and h y p o th e s e s
We have re v ie w e d  t h e  t h r e e  components ,  o f  o u r  c o g n i t i v e  t r i a d ) :  
i n f o r m a t i o n ,  s t r u c t u r e ,  and s t r a t e g y  as t h e y  r e l a t e  t o  s e m a n t i c  
memory. Bu t  how do t h e y  a p p l y  he re  and in  w h a t  r e s p e c t s  do t h e y  i n f o r m  
t h e  q u e s t i o n s  w e ’ re  a b o u t  t o  ask?
The q u e s t i o n  o f  w h e th e r  we f u n c t i o n  as p a r a l l e l  o r  s e r i a l  
i n f o r m a t i o n  p r o c e s s o r s  i s  a c l a s s i c  one in  p s y c h o l o g y .  I t  a I so may be an 
e m p i r i c a l  one as w e l l .  The p ro b le m  now i s  t o  f i n d  a way t o  a s k  t h i s  
q u e s t i o n  in t h e  c o n t e x t  o f  s e m a n t i c  memory.  I f  we c o n c e i v e  o f  d e s c r i p t i o n s  
o f  e v e r y d a y  o b j e c t s  as v a r y i n g  in  g e n e r a l i t y  ( o r  s p e c i f i c i t y ) ,  some 
a p p l y i n g  t o  many o b j e c t s  ( g e n e r a l  d e s c r i p t i o n s ) ,  o t h e r s  a p p l y i n g  t o  j u s t  
a few o b j e c t s  ( s p e c i f i c  d e s c r i p t i o n s ) ,  t h e n  a s k i n g  p e o p le  t o  compare 
such d e s c r i p t i o n s  t o  common o b j e c t s  and n o t i n g  how long  i t  t a k e s  them 
may a l l o w  us a way o f  g a i n i n g  i n s i g h t  i n t o  t h e  i s s u e  o f  p a r a l l e l  v s .  
s e r i a l  p r o c e s s i n g  in  s e m a n t i c  memory.  I f  i t  t a k e s  as long  t o  compare 
a s p e c i f i c  d e s c r i p t i o n  t o  an o b j e c t  as i t  does t o  compare a g e n e r a l  
d e s c r i p t i o n  t o  an o b j e c t ,  we may j u s t i f i a b l y  i n f e r  t h a t ,  in  t h i s  i n s t a n c e  
a t  l e a s t ,  man i s  a p a r a l l e l  p r o c e s s o r ,  as N e i s s e r  c o n c e i v e d  h im t o  be 
( N e i s s e r ,  N o v i c k ,  and L a z a r ,  1963) .  I f ,  on t h e  o t h e r  hand ,  g e n e ra l  
d e s c r i p t i o n s  do r e q u i r e  more t i m e  t h a n  s p e c i f i c  o n e s ,  t h e n  we may c o n c l u d e  
t h a t  S t e r n b e r g ’ s n o t i o n  o f  man as a s e r i a l  p r o c e s s o r  h o l d s  in  t h i s  case 
( S t e r n b e r g ,  1966).  The w e i g h t  o f  t h e  e v id e n c e  in  S t e r n b e r g - t y p e  s c a n n in g  
s t u d i e s ,  Land au e r  and F reedm an ’ s (1968 )  r e s u l t s ,  and o u r  own i n t u i t i v e  
sense o f  how t h e  m ind  m i g h t  w o rk  in  a s e m a n t i c  memory c o n t e x t  s u g g e s t
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p e o p le  w i l l  t a k e  l o n g e r  t o  compare g e n e r a l  d e s c r i p t o r s  t h a n  t h e y  w i l l  
s p e c i f i c  d e s c r i p t o r s  and t h u s  f u n c t i o n  as s e r i a l  p r o c e s s o r s .
E a r l i e r ,  i t  was n o te d  t h a t  t h e  o b j e c t s  w i l l  be p r e s e n te d  in  b o th  
words and p i c t u r e s .  In t h i s  c o n t e x t  a t  l e a s t ,  i t  i s  p o s s i b l e  t h a t  
some p e o p le  w i l I  f a v o r  one o v e r  t h e  o t h e r .  Though o u r  ju d g m e n t  on 
t h i s  s c o r e  i s  le s s  c e r t a i n  t h a n  i t  i s  in  t h e  g e n e r a l  v s .  s p e c i f i c  
s i t u a t i o n ,  i t  i s  h y p o t h e s i z e d  t h a t  c o m p a r in g  t h e  d e s c r i p t o r s  t o  p i c t u r e s  
w i l l  t a k e  l e s s  t i m e  t h a n  co m p a r in g  t h e  d e s c r i p t o r s  t o  w o rd s ,  pe rhaps  
o w ing  t o  a p e r c e i v e d  a f f i n i t y  we,  as c o n te m p o r a r y  i n f o r m a t i o n  p r o c e s s o r s  
have f o r  l o o k i n g  a t  p i c t u r e s *  In many s i t u a t i o n s ,  we remember p i c t u r e s  
b e t t e r  t h a n  words ( E r d e l y i  and B e c k e r ,  1974) .  Perhaps  l o o k i n g  a t  p i c t u r e s  
has become, f o r  many o f  us ,  a s h o r t h a n d  way o f  r e a d i n g .  In any e v e n t ,  
c o m p a r in g  words  t o  p i c t u r e s  i s  s o m e th in g  we do e v e r y  d ay ;  t h e  r e g u l a r i t y  
o f  t h i s  a c t i v i t y  in  o u r  d a i l y  l i v e s  j u s t i f i e s  i t s  i n v e s t i g a t i o n .
F i n a l l y ,  t h e r e  may be a r e l a t i o n s h i p  between p e r fo rm a n c e  on a t a s k  
o f  s e m a n t i c  memory and i n t e l l i g e n c e ,  s p e c i f i c a l l y  v e r b a l  a b i l i t y *  In an e f f o r t  
t o  b r i d g e  t h e  chasm t h a t  p r e s e n t l y  e x i s t s  between d i f f e r e n t i a l  p s y c h o lo g y  
and c o g n i t i v e  p s y c h o l o g y ,  H u n t  has c o r r e l a t e d  p e r fo rm a n c e  on s t a n d a r d  
p s y c h o m e t r i c  measures o f  i n t e l l i g e n c e  w i t h  p e r fo rm a n c e  on a number o f  
s t a n d a r d  i n f o r m a t i o n  p r o c e s s i n g  t a s k s  ( H u n t ,  L un n e b o rg ,  and L e w is ,  1975).
In g e n e r a l ,  h ig h  v e r b a l  s c o r e s  on t h e  p s y c h o m e t r i c  measures  have been 
a s s o c i a t e d  w i t h  s h o r t e r  r e s p on s e  t i m e s  on t a s k s  o f  p r o a c t i v e  i n h i b i t i o n ,  
c o m p a r ing  s e n te n c e s  a g a i n s t  p i c t u r e s ,  and memory s c a n n i n g .  T h a t  i s  
wha t  i s  h y p o t h e s i z e d  h e r e  as w e l l :  t h a t  h ig h  s c o r e s  on t h e  v e r b a l  p o r t i o n  
o f  t h e  S c h o l a s t i c  A p t i t u d e  T e s t  w i l l  be a s s o c i a t e d  w i t h  s h o r t e r  
r e s p on s e  t im e s  on a t a s k  o f  s e m a n t i c  memory.
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S u b j e c t s . The s t u d y  was d i v i d e d  i n t o  two p a r t s .  In t h e  f i r s t ,  
f o r t y - s i x  u n d e r g r a d u a te s  s e rv e d  as s t i m u l i  r a t e r s  as p a r t  o f  a c o u r s e  
r e q u i r e m e n t .  In t h e  second ,  t w e n t y - t w o  u n d e r g r a d u a te s  s e rv e d  as 
unpa i  d v o l u n t e e r s .
S t i m u I i . L i s t s  o f  d e s c r i p t i v e  words  o f  v a r y i n g  d eg re e s  o f  
g e n e r a l i t y  were  i n i t i a l l y  c o n s t r u c t e d  f o r  each o f  t w e l v e  o b j e c t s  
(see  A p p e n d ix  A ) ,  F o r  t h e  second p a r t  o f  t h e  s t u d y ,  f o u r  o b j e c t s ,  
a l o n g  w i t h  t h e i r  d e s c r i p t o r s ,  were  d e l e t e d .  Fo r  t h e  r e m a i n i n g  
e i g h t  o b j e c t s ,  f o u r  d e s c r i p t o r s  were  r e t a i n e d  on t h e  b a s i s  o f  t h e  
d i s c r i m i n a b i L i t y  o f  t h e  r a n k i n g s .  ( F o r  r a n k i n g s ,  see T a b l e  I .
F o r  s t i m u l i  used in  t h e  second p a r t  o f  t h e  s t u d y ,  see A p p e n d ix  B ) .
The p i c t u r e s  used in t h e  second p a r t  were  s i m p l e  l i n e  d r a w in g s .
They were th e n  programmed i n t o  t h e  m i c r o p r o c e s s o r  ( s e e  b e lo w )  in 
m a t r i c e s  o f  d o t s ,  two  i n c h e s  h ig h  and one and o n e - h a l f  i n c h e s  a c r o s s .
A p p a r a t u s . An AIM 65 m i c r o p r o c e s s o r  i n t e r f a c e d  t o  a V id e o  100 
b l a c k  and w h i t e  g r a p h i c s  d i s p l a y  was employed  in  t h e  second p a r t  o f  t h e  
s t u d y  t o  p r e s e n t  b o th  words  and p i c t u r e s  o f  o b j e c t s .  A c o m p u te r  
p rog ram  was w r i t t e n  t o  s e r v e  t h i s  p u r p o s e .  The m i c r o p r o c e s s o r  was 
a l s o  i n t e r f a c e d  t o  a m i c r o t i m e r ,  a c c u r a t e  t o  m i l l i s e c o n d s .  A fa n  was 
k e p t  r u n n i n g  d u r i n g  e x p e r i m e n t a l  s e s s i o n s  t o  c o o l  t h e  s u r f a c e  o f  t h e  
mi c r o p r o c e s s o r .
P r o c e d u r e :  P a r t  I .  S u b j e c t s  were  asked t o  r a t e  t h e  d e s c r i p t o r s .  
They were  a d m i n i s t e r e d ,  as a g r o u p ,  s h e e ts  o f  p a p e r  on w h ic h  appeared
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Tab Ie I .
G e n e r a l i t y  r a n k i n g s  o f  d e s c r i p t o r  words 
a r ra n g e d  in  d e s c e n d in g  o r d e r  o f  g e n e r a l i t y .
AIRPLANE HORSE APPLE TREE
2 . 0 6  m e t a 1 1 .82 b 1 ood 1 .62 round 2 .  19 wood
2 .7 2  window 2 .0 9 eyes 2 .  13 red 2 .2 6 r o o t
3.  19 s e a t 2 .91 bone 3 . 8 3 seeds 3 .5 5 1 e a f
3 .5 3  w h ee1s 4.  18 legs 3 .85 stem 3 .5 8 branch
4 .7 9  e n g in e  
5 .8 7  w i ngs 
6 .6 0  p r o p e 11e r  
6 .9 4  c o c k p i t
4 .5 5
5 .5 5  
6 .9 2
t e e t h  
t a  i 1 
mane
4 .3 0
5.21
peel
c o r e
3 .7 9 t r u n k
LAMP PIANO SALMON EGG
1 .80 sw i t c h 1 .28 wood 2 .1 5 mouth 1 .80 wh i t e
2 .  1 1 c o r d 2 . 0 7 leg s 2 .2 2 eye 1 .83 ova 1
2 .9 6 bu 1 b 3 .2 6 peda 1 2 .7 0 p i nk 3 .4 8 sh e l  1
3. 15 shade 3 .5 2 keys 3 .8 7 f  i ns 3 .6 7 yo  1 k
4 .0 4 g i l l s
HOUSE BOOK Rl FLE SHIRT
1 .87 do o r 1 .65 word 1 .24 meta 1 1 . 1 1 c 1 o th
2 .0 4 w i ndow 2 . 2 8 c o v e r 2 . 2 4 h a n d ! e 2 . 4 8 b u t t o i
2 . 3 3 room 2 . 4 8 page 3 .0 4 b a r r e l 2.91 s 1 eevi
3 .6 7 ch imney 3.61 b i nd ing 3 .4 8 t r i g g e r 3 .5 2 c o 11 ai
l i s t  o f  d e s c r i p t o r  words  a r r a n g e d  ra n do m ly  ben ea th  t h e i r  a p p r o p r i a t e  
o b j e c t  word a l o n g  w i t h  i n s t r u c t i o n s  a t  t h e  t o p  o f  t h e  page (se e  
Append i x A ) .
A f t e r  t h e  words  were r a n k e d ,  g e n e r a l i t y  i n d i c e s  were  computed by 
a d d in g  t h e  r a t i n g s  f o r  each word and t h e n  d i v i d i n g  t h i s  sum by t h e  
number o f  words in  t h e  l i s t  t o  o b t a i n  an a v e r a g e  r a n k i n g  f o r  each 
i t e m .  S u b s e q u e n t l y ,  f o u r  words  f r o m  each s e t  t h a t  most  o b v i o u s l y  
d i s c r i m i n a t e d  f rom  mos t  g e n e r a l  t o  most  s p e c i f i c  and w h ich  e L i c i t e d  
t h e  g r e a t e s t  deg ree  o f  consensus  were  s e l e c t e d  as c a n d i d a t e  i t e m s  f o r  
use in  t h e  r e a c t i o n - t i m e  e x p e r i m e n t  o f  s e m a n t i c  memory,  t h a t  i s ,
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t h e  second p a r t  o f  t h e  s t u d y .  U l t i m a t e l y ,  t r e e ,  sa lm o n ,  egg ,  and 
house and t h e i r  d e s c r i p t o r s  were  e l i m i n a t e d  f o r  l a c k  o f  d i s c r i m i  nab i  I i t y  
o f  t h e  r a t i n g s .
P r o c e d u r e :  P a r t  2 .  The e x p e r i m e n t a l  s e s s i o n s  t o o k  p la c e  in  a
q u i e t  room in  w h ich  t h e  m i c r o p r o c e s s o r  and v i d e o  d i s p l a y  were l o c a t e d .
S u b j e c t s  were run i n d i v i d u a l l y .  Upon t h e  s u b j e c t Ts e n t e r i n g  t h e  room,
t h e  e x p e r i m e n t e r  engaged h im o r  h e r  in  a m in u t e  o r  so o f  " s m a l l  t a l k ”
t o  re duce  any a n x i e t y  t h e  s u b j e c t  may have f e l t .  A f f e r  b e in g  i n v i t e d
t o  t a k e  a s e a t  in  f r o n t  o f  t h e  m i c r o p r o c e s s o r  c o n s o l e ,  t h e  s u b j e c t
was asked t o  read  and s i g n  t h e  c o n s e n t  f o rm  (se e  A p p e n d ix  C ) .  ( I t  s h o u ld
be n o te d  h e re  t h a t  s i n c e  S c h o l a s t i c  A p t i t u d e  T e s t  s c o r e s  wou ld  be
r e q u i r e d  f o r  t h e  p u rpo se s  o f  t h e  e x p e r i m e n t ,  p o t e n t i a l  s u b j e c t s
were  i n f o r m e d  o f  t h i s  f a c t  b e f o r e  t h e y  v o l u n t e e r e d  t o  p a r t i c i p a t e ) .
The s u b j e c t  was th e n  read  t h e  f o l l o w i n g  i n s t r u c t i o n s :
As you j u s t  r e a d ,  t h i s  i s  p a r t  o f  a s t u d y  t r y i n g  t o  f i n d  
o u t  how p e o p le  u n d e r s t a n d  and use g e n e r a l  and s p e c i f i c  
i n f o r m a t i o n  t h a t  i s  p r e s e n t e d  in  b o th  words  and p i c t u r e s ,  
and how t h e s e  ways o f  i n f o r m a t i o n  usage a r e  r e l a t e d  t o  v e r b a l  
p r o f i c i e n c y  as measured by p e r fo r m a n c e  on t h e  v e r b a l  s e c t i o n  
o f  t h e  S c h o l a s t i c  A p t i t d u e  T e s t .
In o r d e r  t o  p ro duce  t h e  words  and p i c t u r e s  on t h e  s c re e n  in  
f r o n t  o f  y o u ,  j u s t  p r e s s  t h e  space  b a r  on t h e  c o n s o l e .  ( A t  
t h i s  p o i n t ,  t h e  e x p e r i m e n t e r  p re s s e d  t h e  space  b a r  t o  show
t h e  s u b j e c t  how t h a t  p a r t  o f  t h e  a p p a r a t u s  w o rke d .  A f t e r
t h e  s t i m u l u s ,  e i t h e r  an o b j e c t - w o r d  o r  o b j e c t - p i c t u r e ,  
ap p ea red  on t h e  s c r e e n ,  t h e  i n s t r u c t i o n s  c o n t i n u e d ) .
Now, in o r d e r  t o  p ro du c e  t h e  n e x t  s t i m u l u s ,  j u s t  p r e s s  t h e  
b a r  a g a i n .  ( A t  t h i s  p o i n t ,  t h e  e x p e r i m e n t e r  p re sse d  t h e  
space b a r  once more t o  g e n e r a t e  a d e s c r i p t o r  w o r d ) .  A l l  I 
wou ld  l i k e  you t o  do i s  t o  compare t h e  second word w i t h  t h e  
f i r s t  word  o r  p i c t u r e ,  w h i c h e v e r  i t  happens t o  be,  and respond  
t r u e  o r  f a l s e  by p r e s s i n g  e i t h e r  t h e  b l a c k  key o r  red  k e y ,  
b l a c k  f o r  f a l s e ,  red  f o r  t r u e .  ( A t  t h i s  p o i n t ,  t h e  e x p e r i m e n t e r  
p o i n t e d  o u t  t h e  t r u e  and f a l s e  keys t o  t h e  s u b j e c t .  A sma l l  
p i e c e  o f  b l a c k  t a p e  had been t a p e d  t o  t h e  t o p  o f  t h e  Mk" 
key t o  d e n o te  f a l s e ,  and t o  i t s  im m ed ia te  r i g h t ,  a sm a l l  
p i e c e  o f  red.  t a p e  had been t a p e d  t o  t h e  t o p  o f  t h e  " I "  key 
t o  d e n o te  t r u e .  T h u s ,  t h e  s u b j e c t  had m e r e l y  t o  r e s t  h i s  o r  h e r
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r i g h t  thumb on t h e  space  b a r  t o  g e n e r a t e  t h e  s t i m u l i ,  so t h a t  
t h e  i n d e x  f i n g e r  o f  t h e  r i g h t  hand was f r e e  t o  p re s s  t h e  f a l s e  
b u t t o n ,  t h e  m i d d l e  f i n g e r ,  t h e  t r u e  b u t t o n .  A l l  s u b j e c t s  
t r i e d  t h i s  m o to r  sequence  f o r  s e v e r a l  p r a c t i c e  t r i a l s  u n t i l  
t h e y  i n d i c a t e d  t h e y  were  c o m f o r t a b l e  w i t h  i t  o r  some m in o r  
v a r i a t i o n  o f  i t .  The two l e f t - h a n d e d  s u b j e c t s  e x p r e s s e d  no 
annoyance w i t h  t h e  m o t o r  se que nce .  The i n s t r u c t i o n s  c o n t i n u e d .
Now, you can l o o k  a t  t h e  f i r s t  s t i m u l u s  as long as you w i s h ,  
b u t  I w o u ld  l i k e  you t o  respond  as soon as you can a f t e r  you 
see t h e  second s t i m u l u s  in  each c o m p a r is o n  p a i r .  So respond  
as q u i c k l y  as you can w i t h o u t  s a c r i f i c i n g  a c c u r a c y ,  okay?
Y ou r  re s p o n s e s  w i l l  be t i m e d .  Take a few more p r a c t i c e  
t r i a l s .  ( A t  t h i s  p o i n t ,  each s u b j e c t  was g i v e n  t w e n t y  p r a c t i c e  
t r i a l s ,  a t  t h e  end o f  w h ich  t h e  i n s t r u c t i o n s  c o n t i n u e d ) .
Now, t h e r e  a re  128 t r i a l s  a l t o g e t h e r .  T h a t  sounds I i k e  a 
l o t ,  b u t  once you g e t  s t a r t e d ,  i t  goes f a s t .  A t  t h e  end o f  
each b l o c k  o f  32 ,  I w i l l  say  ’’ S t o p , "  and I w o u ld  l i k e  you 
t o  s t o p  and r e s t  f o r  a b o u t  t w e n t y  seconds  o r  so .  Then I 
w i l l  t e l l  you t o  s t a r t  a g a i n .  (The s u b j e c t  was g i v e n  a f i n a l  
i n s t r u c t i o n  t o  f o c u s  h i s  a t t e n t i o n  a t  t h e  f i x a t i o n  p o i n t  
in  t h e  c e n t e r  o f  t h e  v i d e o  s c r e e n ,  f o r  t h a t  was where  t h e  
s t i m u l i  w o u ld  a p p e a r ) .
The e x p e r i m e n t e r  t o o k  a s e a t  b e h in d  and t o  t h e  r i g h t  o f  t h e
s u b j e c t  so as n o t  t o  d i s t r a c t  h im o r  h e r .  Once t h e  e x p e r i m e n t a l
s e s s i o n  a c t u a l l y  s t a r t e d ,  t h e  s u b j e c t  t y p i c a l l y  moved r a p i d l y  t h r o u g h
t h e  t r i a l s  and more o f t e n  t h a n  n o t ,  co m p le te d  t h e  128 t r i a l s  in
7 t o  10 mi n u te s
A t  t h e  end o f  t h e  e x p e r i m e n t a l  s e s s i o n ,  t h e  e x p e r i m e n t e r
d e b r i e f e d  t h e  s u b j e c t  by b r i e f l y  e x p l a i n i n g  t h a t  t h e  e x p e r i m e n t a l
s e s s io n  j u s t  c o m p le te d  r e p r e s e n t e d  t h e  second p a r t  o f  t h e  s t u d y .
The f i r s t  p a r t ,  t h e  r a n k i n g s ,  was t h e n  e x p l a i n e d  t o  t h e  s u b j e c t .
The e x p e r i m e n t e r  t h e n  asked t h e  s u b j e c t  i f  he o r  she had any comments
o r  q u e s t i o n s  a b o u t  t h e  s t u d y  o r  e x p e r i m e n t a l  p r o c e d u r e .  The s u b j e c t ,
i f  i n i t i a l l y  r e t i c e n t ,  was enco u rage d  t o  " s p e a k  h i s  m in d "  by t h e
e x p e r i m e n t e r . T h i s  r e p r e s e n t e d  an i n f o r m a l  b e g i n n i n g  t o  t h e  t a k i n g
o f  v e r b a l  p r o t o c o l s .  F i n a l l y ,  t h r e e  q u e s t i o n s  were  asked  o f  each
s u b j e c t :  ( I )  D id  you n o t e  a d i f f e r e n c e  between t h e  way you compared
g e n e ra l  d e s c r i p t i o n s  f r o m  t h e  way you compared more s p e c i f i c  d e s c r i p t i o n s ? ;
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(2 )  D id  you n o t i c e  a d i f f e r e n c e  between c o m p a r in g  t h e  d e s c r i p t i o n s  t o  
p i c t u r e s  o f  t h e  o b j e c t s  and c o m p a r ing  them t o  w o r d s . o f  t h e  o b j e c t s ? ;  
and (3 )  What do you t h i n k  t h e  r e l a t i o n s h i p  m i g h t  be be tween p e r fo rm a n c e  
on t h i s  t a s k  and p e r fo r m a n c e  on t h e  SAT v e r b a l  t e s t ?  F i n a l l y ,  t h e  
e x p e r i m e n t e r  e x p l a i n e d  and b r i e f l y  d i s c u s s e d  t h e  e x p e r i m e n t a l  h y p o th e s e s ,  
re q u e s te d  t h a t  t h e  s u b j e c t  n o t  d i s c u s s  t h e  e x p e r i m e n t  w i t h  anyone u n t i l  
t h e  s e s s i o n s  were  c o m p le t e d ,  and Thanked t h e  s u b j e c t  f o r  h i s  o r  h e r  
p a r t  i c i p a t  i o n .
A t  t h e  c o n c l u s i o n  o f  a l l  22 s e s s i o n s ,  t h e  e x p e r i m e n t e r  p r e s e n te d  
t h e  R e g i s t r a r  o f  t h e  C o l l e g e  w i t h  t h e  c o n s e n t  f o r m s .  The SAT s c o r e s  
were  t h e n  s u p p l i e d .
Each s u b j e c t  saw a d i f f e r e n t  o r d e r  o f  p r e s e n t a t i o n  o f  t h e  128 t r i a l s .  
H a l f  were  t r u e .  In t h i s  t a s k ,  t h e  f a l s e  c o m b i n a t i o n s  s e r v e d  p r i n c i p a l l y  
t o  r e n d e r  t h e  t a s k  a c r e d i b l e  one f o r  t h e  s u b j e c t s .  O n ly  t h e  re sp onses  
t o  t h e  t r u e  c o m b i n a t i o n s  were  a n a l y z e d ;  t h e  f a l s e  d a t a ,  how eve r ,  
r e p r e s e n t  p o t e n t i a l l y  i n t e r e s t i n g  p a t t e r n s  o f  r e s p o n d i n g ,  t h o u g h  t h e  
a n a l y s i s  o f  t h e  f a l s e  d a ta  was beyond t h e  scope  o f  t h e  p r e s e n t  p r o j e c t .  
Each s u b j e c t  saw each o f  t h e  e i g h t  o b j e c t s  e i g h t  t i m e s  among t h e  t r u e  
c o m b i n a t i o n s .  F o r  e x a m p le ,  somewhere w i t h i n  t h e  t r i a l s  a s u b j e c t  wou ld  
see t h e  word " a i r p l a n e "  p a i r e d  w i t h  t h e  d e w c r i p t o r  " p r o p e l l e r "  as w e l l  as 
a p i c t u r e  o f  an a i r p l a n e  a l s o  p a i r e d  w i t h  p r o p e l l e r  and so on f o r  each 
o f  t h e  f o u r  d e s c r i p t o r s  o f  a i r p l a n e .  Fo r  t h e  f a l s e  t r i a l s , ‘ each o f  t h e  
e i g h t o b j e c t s  was p a i r e d  w i t h  e i g h t  d e s c r i p t o r s  o f  t h e  seven  o t h e r  o b j e c t s ,  
t h u s  c r e a t i n g  i n a p p r o p r i a t e  c o m b i n a t i o n s  l i k e  "ap p I  e - d o o r , "  and " s h i r t -  
e n g i n e . "  N e v e r t h e l e s s ,  t o  r e t a i n  a sense  o f  c o n t i n u i t y  and randomness,  
each f a l s e  o b j e c t - d e s c r i p t o r  p a i r  was p r e s e n t e d  h a l f  t h e  t i m e  in  t h e  w o rd -  
word c o n d i t i o n ,  h a l f  t h e  t i m e  in  t h e  p i c t u r e - w o r d  c c n d i t i o n .  In o t h e r  
w o rd s ,  o f  t h e  64 f a l s e  c o m b i n a t i o n s ,  32 o f  them had p i c t u r e s .  (.For a l i s t  
o f  t h e  f a l s e  c o m b i n a t i o n s ,  see A p p e n d ix  D ) .
RESULTS
Two k i n d s  o f  d a ta  were  c o l l e c t e d :  q u a n t i t a t i v e  measures  o f  re sp o n se  
t i m e ,  l o o k i n g  t i m e ,  and s o l u t i o n  r a t e  as w e l l  as SAT v e r b a l  and 
q u a n t i t a t i v e  s c o r e s ,  and q u a l i t a t i v e  v e r b a l  r e p o r t s .  A c c o r d i n g l y ,  t h e  
a n a l y s i s  w i l l  be d i v i d e d  i n t o  two  s e c t i o n s .
S t a t i s t i c a l  a n a l y s i s
L e v e i s  o f  g e n e r a l i t y .  As n o te d  in  t h e  p r e v i o u s  s e c t i o n ,  t h e  
d a ta  f r o m  t h e  f a l s e  c o m b i n a t i o n s  were  d e l e t e d  f rom  t h e  a n a l y s i s .
As e x p e c t e d ,  s o l u t i o n  r a t e  f o r  t h e  t r u e  . c o m b i n a t i o n s  was n e a r l y  
f l a w l e s s :  95%. D id  l e v e l  o f  g e n e r a l i t y  e x e r t  t h e  s o r t  o f  e f f e c t  t h a t  
had been p r e d i c t e d ?  The d a ta  was s u b j e c t  t o  a 4 ( l e v e l  o f  g e n e r a l i t y )  x  
2 ( w o r d - p i c t u r e )  w i t h i n  g ro u p s  a n a l y s i s  o f  v a r i a n c e .  The main  e f f e c t  
f o r  g e n e r a l i t y  was h i g h l y  s i g n i f i c a n t ,  F ( 3 , 6 3 ) = 3 . 8 4 ,  pc .0 .14,  c o n f i r m i n g  
t h e  h y p o t h e s i s  t h a t  t h e  more g e n e r a l  t h e  d e s c r i p t o r ,  t h e  l o n g e r  w i l l  
be re s p o n s e  t i m e .  The s i g n i f i c a n t  l i n e a r  t r e n d  f o r  g e n e r a l i t y ,  F = 8 .4 8 ,  
p < ' . 0 Q 8 , ‘ i s  d e p i c t e d  in  F i g u r e  7 on t h e  f o l l o w i n g  page.  To t r y  t o  
r u l e  o u t  t h e  e f f e c t s  o f  l o o k i n g  t i m e  ( t i m e  t o  v ie w  t h e  f i r s t  s t i m u l u s  
o f  a p a i r )  on th ©  s i g n i f i c a n t  g e n e ra  I i t y  e f f e c t ,  an a n a l y s i s  o f  c o -  
v a r i a n c e  was p e r fo rm e d  u s i n g  l o o k i n g  t i m e  as t h e  c o - v a r i a t e .  However ,  t h e  
e f f e c t  r e m a in e d ,  F ( 3 , 6 2 ) = 4 . 2 6 ,  p < 0 0 9 ,  t h u s  c o n f i r m i n g  t h e  r o b u s t n e s s  
o f  t h e  g e n e r a l i t y  e f f e c t .
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F i g u r e  7.
L i n e a r  t r e n d  f o r  g e n e r a l i t y  e f f e c t .
Words v s .  p i c t u r e s .  D id  p e o p le  p r o c e s s  t h e  w o rd -w o rd  i n f o r m a t i o n  
d i f f e r e n t l y  f ro m  t h e  way t h e y  p ro c e s s e d  t h e  p i c t u r e - w o r d  p a i r s ?  The 
a n a l y s i s  s u g g e s te d  t h a t  t h e y  d i d n ’ t ,  F ( I ,2  I ) = I . 5 2 ,  p>.  23 .  N e i t h e r  was 
t h e r e  an i n t e r a c t i o n  be tween word v s .  p i c t u r e  and l e v e l s  o f  
g e n e r a l i t y ,  F( | ,2  I ) = .6 I , p > .4 4 .  However ,  t h e r e  were  d i f f e r e n c e s .  A c ro ss  
a l l  l e v e l s  o f  g e n e r a l i t y ,  t h e  p i c t u r e - w o r d  c o m p a r is o n  g e n e r a te d  l o n g e r  
mean re sp o n se  t i m e s  t h a n  d i d  t h e  w o rd -w o rd  c o m p a r i s o n ,  919 msecs t o  
882 msecs.  A d d i t i o n a l l y ,  p i c t u r e s  t o o k  l o n g e r  t h a n  words  in  t h r e e  o f  
t h e  f o u r  l e v e l s  o f  g e n e r a l i t y ,  as can be seen in  T a b l e  2 and F i g u r e  8 
on t h e  f o l l o w i n g  page .  T h u s ,  o u r  f a i n t l y  h e l d  p r e d i c t i o n  t h a t  words 
wou ld  t a k e  l o n g e r  was n o t  u p h e ld .
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V e r b a l  SAT c o r r e l a t i o n .  The q u e s t i o n  h e re  was w h e th e r  h ig h  
v e r b a l  SAT s c o r e s  w ou ld  be a s s o c i a t e d  s y s t e m a t i c a l l y  w i t h  s h o r t  
r e s p on s e  t i m e s .  A Pearson  r  c o r r e l a t i o n  c o e f f i c i e n t  was c a l c u l a t e d  
r e l a t i n g  b o th  v e r b a l  and math SAT s c o r e s  t o  s u b j e c t s ’ mean re s p on s e  
t i m e s .  The c o e f f i c i e n t  f o r  v e r b a l  s c o r e s  was + .3 .0 ,  f o r  math s c o r e s ,  
+ . 0 4 .  A s c a t t e r g r a m  r e l a t i n g  v e r b a l  s c o r e s  t o  mean re sp on se  t i m e s  
f o r  each s u b j e c t  a pp e a rs  b e lo w .  The SAT v e r b a l  s c o r e s  ranged f rom  
410 t o  740 ,  on a s c a l e  f ro m  200 t o  800.
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F i g u r e  9.
S c a t t e r g r a m  show ing  r e l a t i o n s h i p  between 
v e r b a l  SAT s c o r e s  and s u b j e c t s ’ re sponse  t i m e s .
T h u s ,  w h i l e  o n l y  9% o f  t h e  v a r i a n c e  in  r e s p o n s e  t i m e s  i s  e x p l a i n e d  
by SAT v e r b a l  s c o r e s ,  i t  i s  c l e a r  t h a t  a p o s i t i v e ,  n o t  a n e g a t i v e ,  
c o r r e l a t i o n  e x i s t s .  Our p r e d i c t i o n  a g a in  was n o t  u p h e ld .
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T a b l e  2.
Mean r e s p o n s e  t im e s  f o r  words  and p i c t u r e s
f o r  f o u r  l e v e l s  o f  g e n e r a l i t y .
( i n mi I I i s e c o n d s )
Most  s p e c i f i c  Most  g e n e r a l
J________________ 2_____________ 5  4
Words 769 894 913 .953
P i c t u r e s  883 892 947 954
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L e v e l s  o f  g e n e r a l i t y
F i g u r e  8.
G r a p h i c  r e p r e s e n t a t i o n  o f  word  and p i c t u r e  re s p o n s e  t i m e s  
f o r  f o u r  l e v e l s  o f  g e n e r a l i t y .
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V e r b a l  r e p o r t s
S even tee n  o f  t h e  t w e n t y - t w o  s u b j e c t s  e x p r e s s e d  t h e  v i e w  t h a t  
some o f  t h e  c o m p a r i s o n s  t o o k  l o n g e r  t h a n  o t h e r s .  Four  s a i d  t h a t  t h e  
l o n g e r  t i m e  r e q u i r e d  had so m e th in g  t o  do w i t h  a s s o c i a t i o n  v a l u e s ,  
w h i l e  tw o  o t h e r s  s a i d  t h a t  " . . . t h e  more t h i n g s  t h e  d e s c r i p t i o n  a p p l i e d  
t o ,  t h e  l o n g e r  i t  t o o k . "  (The l a t t e r  s t a t e m e n t ,  o r  a s l i g h t  v a r i a n t  o f  
i t ,  was made by tw o  s u b j e c t s  who ra n ke d  two and t h r e e  in  v e r b a l  s c o r e ) .
N in e  s u b j e c t s  t h o u g h t  t h a t  p i c t u r e s  were  e a s i e r ,  n i n e  o t h e r s  t h o u g h t  
t h a t  words  were  e a s i e r ,  and t h e  r e m a in in g  f o u r  j u s t  d i d n ’ t  know. ( T h e i r  
n o n - p o s i t i o n  on t h i s  s c o r e  was p r o b a b l y  j u s t i f i e d ;  in a l l  f o u r  c a s e s ,  
t h e i r  mean word  and p i c t u r e  r e s p o n s e  t i m e s ,  c o l l a p s e d  o v e r  l e v e l s  o f  
g e n e r a l i t y ,  were  n e a r l y  i d e n t i c a l ) .  One s u b j e c t  o f f e r e d  t h e  v ie w  t h a t  
w h e th e r  a p e rson  responds  more q u i c k l y  t o  one o r  t h e  o t h e r  may depend 
on wh ich  a c t i v i t y  a p e rs o n  f a v o r s — l o o k i n g  a t  p i c t u r e s  o r  r e a d i n g  
w o rd s .  S eve ra l  o t h e r s  o f f e r e d  t h a t  " . . . t h e r e ’ s s o m e th in g  a b o u t  
c o m p a r in g  words t o  words  t h a t ’ s e a s i e r  t h a n  c o m p a r in g  words  t o  
p i c t u r e s . . . "
None o f  t h e  s u b j e c t s  had a v ie w  on t h e  q u e s t i o n  o f  t h e  SAT 
c o r r e l a t i o n ,  t ho u gh  most  t h o u g h t  t h e  e x p e r i m e n t a l  h y p o t h e s i s  seemed 
a r e a s o n a b le  one ( p e rh a p s  a n o t h e r  b i t  o f  e v i d e n c e  t h a t  man, e s p e c i a l l y  
t h e  e x p e r i m e n t e r , i s  n o t  so r e a s o n a b l e ) !
DI SCUSSI ON
In t h i s  s t u d y ,  we wan ted  t o  f i n d  o u t  w h a t  p e o p le  do when. . they 
p ro c e s s  g e n e ra l  and s p e c i f i c  i n f o r m a t i o n ,  compare t h i s  i n f o r m a t i o n  
t o  b o th  words  and p i c t u r e s  t o  d e t e r m i n e  i f  an o b j e c t - d e s c r i p t o r  p a i r  
i s  t r u e  o r  f a l s e ,  and w h e th e r  t h e  a b i l i t y  t o  make t h e s e  c o m p a r is o n s  
r a p i d l y  i s  r e l a t e d  t o  o v e r a l l  v e r b a l  a b i l i t y .  T h i s  s e c t i o n  w i l l  f o c u s  
on t h e  i m p l i c a t i o n s  o f  t h e  e x p e r i m e n t a l  r e s u l t s  f o r  t h e  s t r u c t u r e  o f  
s e m a n t i c  memory,  t h e  ways in  w h ich  we m i g h t  u n d e r s t a n d  words and 
p i c t u r e s ,  and t h e  n a t u r e  o f  human i n t e l l i g e n c e .
L e v e I s  o f  gene ra  I i  t y
What do o u r  g e n e r a l i t y  r e s u l t s  t e l l  us a b o u t  t h e  way o u r  m inds 
work? Or a n o t h e r  way o f  s a y i n g  t h e  same t h i n g ,  w h a t  k i n d  o f  
i n f o r m a t i o n  p r o c e s s o r s  a r e  we? E f f i c i e n t ,  even e f f e c t i v e ,  b u t  n o t  
d a z z l i n g .  Even when i t  comes t o  s e m a n t i c  o r  common kn ow led g e ,  i n f o r m a t i o n  
t h a t  we a I I h ave ,  we seem t o  need t o  ’’ check  o u t ”  a l l , . . . o r  n e a r l y  a l l ,  
f a c t s  we have s t o r e d  a b o u t  a t h i n g  b e f o r e  we can make a s i m p l e  
ju d g m e n t  a b o u t  i t .  Our r e s u l t s  s u g g e s t  t h a t  g e n e r a l  d e s c r i p t o r s  a r e  
" s e m a n t i c  n e t s , ”  a p p l y i n g  t o  s e v e r a l  o b j e c t s  a t  a t i m e .  The more 
i n c l u s i v e  t h e  d e s c r i p t o r ,  t h e  g r e a t e r  i t s  g e n e r a l i t y .  Thus ,  t h e  g r e a t e r  
number o f  o b j e c t s  t o  w h ic h  i t  a p p l i e s ,  t h e  l o n g e r  i t  s h o u ld  t a k e  t o  
compare such a d e s c r i p t o r  t o  i t s  o b j e c t .  The i m p l i c a t i o n s  t h e  g e n e r a l i t y  
r e s u l t s  have f o r  a p o s s i b l e  s t r u c t u r e  o f  s e m a n t i c  memory a r e  r e p r e s e n t e d
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F i g u r e  10.
S t r u c t u r e  o f  s e m a n t i c  memory 
s u g g e s te d  by g e n e r a l i t y  r e s u l t s .
T h e r e  has been a t a c i t  a s s u m p t io n  t h r o u g h o u t  t h e  s t u d y  t h a t  
a s s o c i a t i o n  v a l u e s  c o u n t  f o r  s o m e th in g  in  a c c o u n t i n g  f o r  r e s p o n s e  t im e s  
in  s e m a n t i c  memory t a s k s ,  tho u gh  t h a t  v a r i a b l e  was n o t  i n v e s t i g a t e d  
h e r e .  S e v e ra l  s u b j e c t s  commented t h a t  I t  was a s s o c i a t i o n  v a l u e s  t h a t  
e x p l a i n e d  why some c o m p a r is o n s  t o o k  l o n g e r  t h a n  o t h e r s .  And i t  seems 
t o  make good i n t u i t i v e  sense  t o  t h i n k  t h a t  a i r p l a n e  and c o c k p i t  a r e  
somehow more c l o s e l y  r e l a t e d  t h a n  a i r p l a n e  and m e t a l ,  f o r  e xam p le .  
S t i l l ,  g e n e r a l i t y  a p p e a r s  t o  have a r o l e  t o  p l a y  in  e x p l a i n i n g  v a r i a n c e  
in r e s p o n s e  t i m e s  as we have se en .  .What m i g h t  be t h e  n a t u r e  o f  t h e
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r e l a t i o n s h i p  between a s s o c i a t i o n  s t r e n g t h  and g e n e r a l i t y ?
In F i g u r e  10, s t r e n g t h  o f  a s s o c i a t i o n  i s  r e p r e s e n t e d  by l i n k  l e n g t h .  
T h u s ,  a i r p l a n e  i s  more c l o s e l y  a s s o c i a t e d  w i t h  c o c k p i t  t h a n  w i t h  m e t a l ,  
r i f l e  more w i t h  t r i g g e r  t h a n  w i t h  m e t a l ,  and so  o n .  And t h a t  i s  wha t  
t h e  g e n e r a l i t y  r a n k i n g s  showed in  t h e  f i r s t  p a r t  o f  t h e  s t u d y .  Are  
a s s o c i a t i o n  s t r e n g t h  and s p e c i f i c i t y  t h e  same t h i n g  o r  m i g h t  t h e y  be 
d i f f e r e n t  b u t  r e l a t e d  in  some way? One way o f  t e s t i n g  t h e  r e l a t e d n e s s  
q u e s t i o n  m i g h t  be t o  employ a R o s c h - t y p e  t a s k ,  a s k i n g  one g roup  o f  
s u b j e c t s  t o  w r i t e  down t h e  words  t h a t  come t o  mind f o r  a g i v e n  s e t  
o f  o b j e c t s  and a s k i n g  a n o t h e r  t o  do w h a t  o u r  g ro u p  o f  s u b j e c t s  d i d  
in  t h e  f i r s t  p a r t  o f  t h e  s t u d y .  I t  seems p r o b a b l e  t h a t  t h o s e  words 
r a t e d  as most  s p e c i f i c  w o u ld  be h ig h  on s u b j e c t s ’ l i s t s  in  t h e  Rosch 
g r o u p .  Or m i g h t  some c a u s a l  l i n k  c o n n e c t  g en e ra  I i t y - s p e c i f i c i t y  w i t h  
a s s o c i a t i o n  s t r e n g t h ?  To p u t  i t  a n o t h e r  way,  does l e v e l  o f  g e n e r a l i t y  
o f  d e s c r i p t o r  s e t  i t s  a s s o c i a t i o n  v a l u e  w i t h  i t s  o b j e c t  o r  i s  i t  t h e  o t h e r  
way a round?  I f  t h e  f o r m e r ,  t h e n  how do we a c c o u n t  f o r  n e c k ’ s presumed 
h ig h  a s s o c i a t i o n  v a l u e  w i t h  g i r a f f e ,  even th o u g h  we know neck t o  be a 
g e n e r a l  d e s c r i p t o r  because many t h i n g s  have one? I t  seems t o  make 
i n t u i t i v e  sense  t h a t  a g e n e r a l  d e s c r i p t o r ’ s v e r y  g e n e r a l i t y  d e r i v e s  f rom  
i t s  b e in g  a p p l i c a b l e  t o  many o b j e c t s ,  and t h a t  t h e  g r e a t e r  t h e  number o f  
o b j e c t s  t o  wh i ch i t  a p p I i  e s , t h e  Iow er  t h e  p ro bab  i I i  t y  t h a t  i t  w i l l  
become l i n k e d  in  any s t r o n g  way w i t h  any  one o b j e c t .  T h e re  i.'s a c e r t a i n  
" c h i c k e n  o r  egg "  q u a l i t y  a b o u t  t h e  r e l a t i o n s h i p  be tween g e n e r a l i t y  and 
a s s o c i a t i o n  s t r e n g t h  w h ich  makes t h i s  q u e s t i o n  a d i f f i c u l t  b u t  i n t e r e s t i n g  
one n o n e t h e l e s s .
When we lo o k  a t  o r  t h i n k  a b o u t  an o b j e c t ,  wha t  p r o b a b l y  comes t o  
mind f i r s t  a r e  i t s  p h y s i c a l  c h a r a c t e r i s t i c s  and t h e n  i t s  f u n c t i o n s .  So 
t h a t  t h e  know ledge  t h a t  a f i s h  has f i n s ,  s a y ,  i s  q u a l i t a t i v e l y  d i f f e r e n t
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f r o m  t h e  know ledge  t h a t  a f i s h  can swim. S i m i l a r l y ,  pe rhap s  even a l l  
p h y s i c a l  c h a r a c t e r i s t i c s  a r e  n o t  u n d e r s to o d  in  t h e  same way.  Fo r  
ex am p le ,  Mpr-opeI I e r n e s s "  seems q u a l i t a t i v e l y  somehow d i f f e r e n t  f ro m  
"m e ta I  n e s s . "  I t  i s  p o s s i b l e ,  pe rha ps  even p r o b a b l e ,  t h a t  p h y s i c a l  
c h a r a c t e r i s t i c s  t h a t  a r e  o b s e r v a b l e ,  l i k e  t h e  pee l  o f  an a p p l e ,  a r e  
t h o u g h t  a b o u t  d i f f e r e n t l y  f ro m  t h o s e  t h a t  a r e  unseen,  l i k e  t h e  c o r e .  I t  
d i d  t a k e  p e o p le  l o n g e r  t o  compare pee l  t h a n  c o r e  in  t h i s  s t u d y ,  b u t  i t  i s  
a l s o  t r u e  t h a t  pee l  was r a t e d  as more g e n e r a l  t h a n  c o r e .  In any  e v e n t ,  
t h e  q u e s t i o n  i s  an e m p i r i c a l  o ne .  I t  i s  p r o b a b l y  even t r u e  t h a t  we d o n ’ t  
t h i n k  a b o u t  t h e  same t h i n g s  in  t h e  same way.  And t o  t h e  e x t e n t  t h a t  i s  
t r u e ,  t h e  c h a l l e n g e  in c r e a s e s  f o r  c o g n i t i v i e  p s y c h o lo g y  t o  d e v i s e  mode ls  
o f  t h e  g e n e r a l i z e d  human mind t h a t  w i l l  e x p l a i n  t h e  e r r o r  v a r i a n c e  o f  t h e  
i nd i v i duaI  mi n d .
Many o f  t h e  r a n k i n g s  f ro m  t h e  f i r s t  p a r t  o f  t h e  s t u d y  a r e  n o t  e a s i l y  
d i s c r i m i n a b  Ie f ro m  one a n o t h e r .  T h e re  i s  no c o n v e n i e n t  s e p a r a t i o n  o f  
r a n k i n g s  f o r  most  o f  t h e  s t i m u l i ,  so t h a t  i t  becomes d i f f i c u l t ,  i f  n o t  
i m p o s s i b l e ,  t o  say  t h a t  w h a te v e r  i s  t h e  se c o n d -m o s t  s p e c i f i c  d e s c r i p t o r  
f o r  a g i v e n  s t i m u l u s  i s  t w i c e  as " g e n e r a l "  as t h e  d e s c r i p t o r  r a t e d  most  
g e n e r a l .  Such a p a t t e r n  i s  a t  l e a s t  s u g g e s t i v e  o f  a g e n e r a l i z a t i o n  
g r a d i e n t  r a t h e r  t h a n  a " c l e a n e r "  s t e p - w i s e  p r o g r e s s i o n  o f  g e n e r a l i z a t i o n .
I t  p e rha p s  i s  more c o n v e n e i e n t  t o  c o n c e i v e  o f  t h e  mind as a " c a r d - r e a d e r "  
o f  d i s c r e t e  chunks  o f  d a t a  r a t h e r  t h a n  o f  one lo n g ,  c o n t i n u o u s  c a r d .
Such a c h a r a c t e r i z a t i o n  t h e n  seems t o  knock  a t  l e a s t  some o f  t h e  
c o n c e p tu a l  u n d e r p i n n i n g s  o f  t h e  n e tw o r k  mode ls  i n t o  a cocked  h a t ,  
p a r t i c u l a r l y  t h o s e  r e l a l i n g  t o  d i s c r e t e  nodes and l a y e r s .  R a t h e r ,  i t  w ou ld  
a p p e a r ,  on t h e  b a s i s  o f  t h e  d a t a  g a t h e r e d  h e r e ,  t h a t  s e m a n t i c  memory 
i s  s t r u c t u r e d  a l o n g  c o n t i n u a ,  as t h e  a s s o c i a t i o n  t h e o r i e s  s u g g e s t .  So t h a t  
f o r  a t  l e a s t  o u r  p u r p o s e s ,  l e v e l  I may indeed be d i f f e r e n t  f ro m  l e v e l s
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2 ,  3, and 4,  b u t  n o t  s u f f i c i e n t l y  so t o  j u s t i f y  t h e  d i s c r e t e  h y p o t h e s i s .  
W ha teve r  t h e  n a t u r e  o f  t h e  d i f f e r e n c e s ,  t h e y  do n o t  a p p e a r  t o  be 
q u a l i t a t i v e  in  any ca se .
Words v s .  p i c t u r e s
The f a c t  t h a t  s e v e r a l  s u b j e c t s  t h o u g h t  t h a t  co m p a r ing  words  t o  words 
was e a s i e r  t h a n  c o m p a r in g  words  t o  p i c t u r e s  i m p l i e s  d i f f e r e n t  c o d i n g  
sys tems f o r  t h e  words  and p i c t u r e s ,  a t  l e a s t  under  t h e  c o n s t r a i n t s  
o f  o u r  e x p e r i m e n t a l  t a s k .  Words a r e  p ro cesse d  as w o rd s ,  o r  s e m a n t i c a l l y ,  
b u t  p i c t u r e s  a r e  i n i t i a l l y  p ro c es s e d  i m a g i n a l l y  and t h e n  p re s um ab ly  
must  be c o n v e r t e d  t o  a s e m a n t i c  code t o  r e n d e r  t h e  c o m p a r is o n  t a s k  
more m e n t a l l y  manageab le  (see  P a i v i o  and Csapo,  1973).  Such a 
h y p o t h e s i s  m i g h t  a c c o u n t  f o r  t h e  l o n g e r  re sp on se  t i m e s  a s s o c i a t e d  w i t h  
p i c t u r e s .  T h i s ,  i t  seems r e a s o n a b le  t °  t h i n k  t h a t  i n  o r d e r  t o  compare 
two  b i t s  o f  i n f o r m a t i o n ,  c o m p a t i b i l i t y  o f  codes o r  i n t e r n a l  r e p r e s e n t a t i o n s  
i s  a p r e r e q u i s i t e .
In t h i s  r e g a r d ,  w h a t  m i g h t  be t h e  r e l a t i o n s h i p  between t h e  o r d e r  
o f  a t t r i b u t e  l i s t i n g  f o r  a g i v e n  o b j e c t ,  say o u r  r e d o u b t a b l e  a i r p l a n e ,  
and re s p o n s e  t i m e  t o  p i c t u r e s  o f  v a r i o u s  k i n d s  o f  a i r p l a n e s  in  o r d e r  t o  
d e t e r m i n e  t h e  p r o t o t y p i c a l  a i r p l a n e ?  What m i g h t  be e x p e c te d  t o  o c c u r  
h e re  i s  t h a t  t h o s e  p i c t u r e s  w h ich  g e n e r a t e  t h e  s h o r t e s t  r e s p on s e  t im e s  
( t h e  e x p e r i m e n t a l  t a s k  b e in g  one o f  r e c o g n i t i o n )  w i l l  have most  o f  t h e  
e a r l i e r  l i s t e d  p r o p e r t i e s  in  t h e  Rosch t a s k .
SAT c o r r e l a t i o n
The c o r r e l a t i o n  between re s p o n s e  t i m e s  and v e r b a l  SAT s c o r e s  o f  
= .3 0  seems n o t  q u i t e  h ig h  enough t o  leap  t o  c o n c l u s i o n s  b u t  n o t  q u i t e
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low enough t o  d i s r e g a r d .  I t  may be t h a t  t h e  i n t e l l i g e n t  know more and 
so t a k e  l o n g e r  t o  s e a rc h  t h e i r  memories  f o r  t h e  r e l e v a n t  i n f o r m a t i o n ?
I t  i s  known t h a t  t h e  more f a c t s  a p e rson  has a b o u t  a s i t u a t i o n ,  t h e  
l o n g e r  he o r  she t a k e s  t o  answer  s i m p l e  q u e s t i o n s  a b o u t  i t  ( A n d e rs o n ,
1974).  Or p o s s i b l y  t h e  more v e r b a l l y  a b l e  p e o p le  a r e  s i m p l y  more 
r e f l e c t i v e  when r e t r i e v i n g  f a c t u a l  i n f o r m a t i o n ,  r e f l e c t i v i t y  b e in g  one 
o f  t h e  components  t h a t  d e f i n e s  t h e i r  unusua l  a b i l i t y  (se e  Kagan,
1965, and A u l t ,  1973).
Y e t  t h e  s u s p i c i o n  re m a in s  t h a t  t h e  n a t u r e  o f  t h e  e x p e r i m e n t a l  t a s k ,  one 
o f  s e m a n t i c  memory, pe rha p s  does n o t  t a p  i n t o  t h e  " h a r d - w i r i n g M o f  t h e  
ne rvou s  sys tem  in  t h e  way t h a t  a p u r e r  i n f o r m a t i o n  p r o c e s s i n g  t a s k  
l i k e  C l a r k  and C h ase ’ s (19 72 )  m i g h t ,  t h a t  o f  c o m p a r ing  s e n te n c e s  
a g a i n s t  p i c t u r e s  p re s e n te d  s i m u l t a n e o u s l y .  11 may be t h a t  o u r  t a s k  
i s  a n a lo g o u s  t o  a " t e s t "  o f  a c h i e v e m e n t  and t h a t  p u r e r  i n f o r m a t i o n  
p r o c e s s i n g  t a s k s  a r e  a n a lo g o u s  t o  " t e s t s "  o f  a b i l i t y .  W ha te ve r  t h e  
a n s w e rs ,  the,  q u e s t i o n s  seem d i f f i c u l t  and i n t e r e s t i n g ,  and we t h i n k  
w o r t h  p u r s u i n g .
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APPENDIX A
I n s t r u c t i o n s  and s t i m u l i  used in  p a r t  I .
I n s t r u c t i o n s :  Below you w i l l  see t w e l v e  o b j e c t  names ( t h e  c a p i t a l i z e d  
w o r d s ) .  F o r  each o b j e c t ,  t h e r e  i s  a l i s t  o f  d i f f e r e n t  f e a t u r e s  o f  t h e  
o b j e c t .  I f  you t h i n k  a f e a t u r e  i s  possessed  n o t  o n l y  by t h e  named 
o b j e c t  b u t  by o t h e r  o b j e c t s  as w e l l ,  t h i n k  o f  i t  as a g e n e r a l  f e a t u r e .
I f  you t h i n k  a f e a t u r e  i s  possessed  by o n l y  t h e  o b j e c t  i t s e l f  o r  by j u s t  
a few o t h e r  o b j e c t s ,  t h i n k  o f  i t  as a s p e c i f i c  f e a t u r e .  Then ,  in  t h e  
spaces p r o v i d e d ,  w o u ld  you p l e a s e  number t h e  l i s t  w o r d s ,  f ro m  most  g e n e r a l  
t o  most  s p e c i f i c ,  u s i n g  lo w e r  numbers f o r  g e n e r a l  f e a t u r e s  and h i g h e r  
numbers f o r  s p e c i f i c  f e a t u r e s ?  Use o n l y  one number p e r  w o rd .  In o t h e r  
w o rd s ,  t h e  f e a t u r e  you t h i n k  i s  t h e  most  g e n e r a l  f o r  any g i v e n  o b j e c t  
s h o u ld  a lw a y s  have a ra n k  o f  I ,  and no two  f e a t u r e s  i n  any l i s t  can 
s h a r e  t h e  same r a n k .  P le a s e  do n o t  p u t  y o u r  name on t h e  p a p e r .
Take as much t i m e  as you need.
A RPLANE 
w i ndow 
meta I 
w i ngs 
' s e a t  
eng i ne 
p ro p e I  I e r  
cockp  i t  
wheeIs
HORSE 
t e e t h  
I egs
 t a  i I
bone 
~ b Iood 
mane 
eye
APPLE 
round 
stem 
~ pee I 
c o r e  
seeds 
re d
TREE 
b ra n ch 
_ l e a f  
t r u n k  
wood 
~~~root
LAMP
co r d
 bu I b
shade 
sw i t c h
PIANO 
t keys 
", le gs  
wood 
peda I
SALMON 
p i n k 
g ' M s
eye 
mouth 
f  i ns
EGG 
t yo I k 
' ova I 
wh i t e  
s he l  I
HOUSE 
w i ndow 
~ d o o r
  ch i mney
room
BOOK
b i nd i ng 
page 
c o v e r  
word
Rl FLE
 t r i g g e r
meta I 
b a r r e I  
hand Ie
SHIRT
 b u t t o n
co M a r
 c I o t h
s I eeve
APPENDIX B
S t i m u l i  used In p a r t  2 .
AIRPLANE APPLE BOOK
p r o p e l l e r  c o r e  b i n d i n g
e n g in e  pee l  page
s e a t  red  c o v e r
meta l  rou nd  word
LAMP PIANO RIFLE
shade keys t r i g g e r
b u lb  peda l  b a r r e l
c o rd  legs  h a n d le
sw i t c h  wood meta I
HORSE 
mane 
t a  i I 
legs 
b I ood
SHIRT 
co I  I a r  
s I e e v e  
b u t t o n  
c I o t h
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APPENDIX C 
In fo rm e d  C o n sen t  f o r m .
T h i s  i s  p a r t  o f  a s t u d y  i n v e s t i g a t i n g  t h e  ways i n  wh ich  p e o p le  
u n d e r s ta n d  and use g e n e r a l  and s p e c i f i c  i n f o r m a t i o n ,  p r e s e n t e d  b o th  
in  p i c t u r e s  and in  w o rd s ,  and how t h e s e  ways o f  i n f o r m a t i o n  usage 
a r e  r e l a t e d  t o  v e r b a l  p r o f i c i e n c y  as measured by p e r fo rm a n c e  on 
t h e  v e r b a l  s e c t i o n  o f  t h e  S c h o l a s t i c  A p t i t u d e  T e s t .
I u n d e r s ta n d  t h a t  i n  o r d e r  t o  p a r t i c i p a t e  i n  t h e  s t u d y ,  I must  
a u t h o r i z e  t h e  R e g i s t r a r  o f  t h e  Col  lege t o  r e l e a s e  my SAT s c o r e s ,  
bo th  v e r b a l  and q u a n t i t a t i v e ,  wh ich  I w i l l  do by s i g n i n g  t h i s  c o n s e n t  
f o r m .  I a l s o  u n d e r s ta n d  t h a t  t h e s e  s c o r e s  w i l l  be k e p t  a b s o l u t e l y  
c o n f i d e n t i a l  by t h e  e x p e r i m e n t e r ,  James R o th .  The r e s u l t s  o f  t h e  
s t u d y  w i l l  be p o s te d  as s t a t i s t i c a l  a g g r e g a t e s  on t h e  d e p a r tm e n ta l  
r e s e a r c h  b u l l e t i n  b ea rd  as soon as t h e  p r o j e c t  i s  c o m p le t e d .  Such 
r e s u l t s  w i l l  a l s o  be made a v a i l a b l e  upon r e q u e s t  o f  t h e  e x p e r i m e n t e r .
I f u r t h e r  u n d e r s ta n d  t h a t  I may t e r m i n a t e  my p a r t i c i p a t i o n  a t  any 
t i m e ,  and t h a t  I may d e c l i n e  t o  respond  t o  any i t e m s .
F i n a l l y ,  I have been i n fo r m e d  t h a t  r e c o r d s  o f  my SAT s c o r e s  w i l l  be 
d e s t r o y e d  by t h e  e x p e r i m e n t e r  a t  t h e  c o n c l u s i o n  o f  t h e  s t u d y .
I h e reb y  g r a n t  a p p r o v a l  f o r  t h e  R e g i s t r a r  o f  t h e  C o l l e g e  t o  r e l e a s e  
my SAT s c o r e s  t o  James Roth  and c o n s e n t  t o  p a r t i c i p a t e  in  t h e  s t u d y .
S i g n a t u r e Da te
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APPENDIX D
F a ls e  c o m b i n a t i o n s  used in  p a r t  2 .
P i c t u r e - w o r d
AIRPLANE
c o r e
c o v e r
room
s w i t c h
APPLE
b i n d i n g
d oo r
shade
wood
BOOK 
mane 
c o rd  
peda I 
t r i g g e r
HORSE 
b u l b  
peda I 
meta | 
s I e e v e
LAMP PIANO RIFLE SHIRT
keys b a r r e l  b u t t o n  e n g in e
h a n d le  c l o t h  p r o p e l l e r  red
c o l l a r  s e a t  round word
meta l  c o r e  b i n d i n g  ch im ney
Word-word
AIRPLANE 
s I e e v e  
b a r r e I  
legs  
shade
LAMP
mane
c o v e r
red
s e a t
APPLE 
meta I 
b u t t o n  
h a n d le  
peda I
PIANO 
bu I b 
d o o r  
page 
round
BOOK 
c o r e  
eng i ne 
c l o t h  
meta I
RIFLE
keys
c o r d
ro und
word
HORSE 
b i nd i ng 
p ro p e I  I e r  
peel 
co I  I a r
SHIRT 
b a r r e l  
le g s  
shade 
w i ndow
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